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CHAPTER I 



FINANCIAL 



Appropriations made by the Twenty-first General Assembly 
for State Engineer's office: 

state Engineer, salary $ 6,000.00 

Three Deputies, salaries 7,200.0i 

Traveling & Contingent, State Engineer and Deputies... 2,800.00 

Draftsman, salary 3,000.00 

Chief Hydrographer, salary 3,600.00 

Four Hydrographers, salaries at 1125.00 per month 12,000.00 

Hydrographers' expense 4^000.00 

Chief Hydrographer's expense 1,200.00 

stenographer, salary 2,400.00 

File Clerk, salary 2,400.00 

Incidental expense : 3,000.00 

Irrigation Division Engineers' salary — 

Division No. 1 5,000.00 

Division No. 2 5,000.00 

Division No. 3 4,200.00 

Division No. 4 4,200.00 

Division No. 5 4,200.00 

Irrigation Division Engineers' expense 5,000.00 

Total . $75,200.00 

BALANCES TURNED BACK TO GENERAL FUND 

Deputies, salaries % 2,071.50 , 

Traveling and Contingent 10.72 

Chief Hydrographer, salary 60.00 

Chief Hydrographer, expense .68 

Draftsman, salary : 25.00 

Hydrographers, salaries 288.16 

Hydrographers, expense 1.85 

Incidental expense 66.88 

Stenographer, salary , 9.68 

Irrigation Division Engineer No. 1, salary .04 

Irrigation Division Engineer No. 2, salary .' .04 

Irrigation Division Engineer No. 3, salary 850.00 

Irrigation Division Engineer No. 4, salary 360.00 v 

Irrigation Division Engineer No. 5, salary 1,200.00 

Irrigation Division Engineers' expense 122.03 

Total 5,066.58 

Total amount expended during biennial period $70,133.42 

Fees received during biennial period 11,245.89 

Net cost of operation '. 58,887.53 

STATE ENGINEER— SALARY 

Appropriated $6,000.00 

A. A. Weiland $1,158.33 

A. J. McCune 4,841.67 

Total $6,000.00 $6,000.00 

DEPUTY STATE ENGINEER— SALARY 

Api>ropriated • $7,200.00 

L. E. Bishop $ 822.00 

Junius W. Johnson , 354.00 

John R. Wortham 3,036.00 

R. G. Hosea 375.00 

Robert. Follansbee 6.00 

M. C. Hinderlider 48.00 

F. C Snyder 37.50 

C. C. Hezmalhalch 450.00 

Balance in fund 2,071.50 



$7,200.00 $7,200.00 
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TRAVBLINQ AND CONTINGENT EXPENSES, STATE ENGINEER AND 

DEPUTIES 

Appropriated 12,800.00 

A. A. Weiland I 379.95 

Ii. E. Bishop 82.16 

A. J. McCune 596.81 

John R. Wortham 514.98 

M. C. Hinderlider 26.72 

Central Motor Company 337.47 

Motor FlUinir Station 40.00 

Quinn & McGlll 8.35 

Moore Auto Supply and Tire Company 51.31 

Republic Rubber Company 19.89 

Tom Botterill 646.49 

Friedman Rubber Company 61.88 

Denver Tire Service .50 

Denver & Rio Grande R. R 24.33 

Balance In fund 10.72 



• 



Total ^ $2,800.00 $2,800.00 

DRAFTSMAN— SALARY 

Appropriated $3,000.00 

-C. C. Hezmalhalch $2,975.00 

Balance in fund 25.00 



Total $3,000.00 $3,000.00 



CHIEF HYDROGRAPHER— SALARY 

Appropriated $3,600.00 

Thos. Grieve, Jr $ 750.00 

J. H. Bally 2,790.00 

Balance in fund 60.00 



Total $3,600.00 $3,600.00 

HYDROGRAPHERS— SALARY 

Appropriated $12,000.00 

H. D. Amsley $ 2,750.00 

J. H. Bally 625.00 

B. T. Chase 2,065.33 

M. N. Grant, Jr 2,875.00 

R. G. Hosea .". 1,875.00 

J. M. Kelly 471.51 

C. W. Roberts 300.00 

H. E. Turner 750,.00 

Balance in fund 288.16 

Total $12,000.00 $12,000.00 

TRAVELING EXPENSES FOR HYDROGRAPHERS 

Appropriated $4,000.00 

B. T. Chase $1,010.32 

H. D. Amsley 1,502.85 

M. N. Grant, Jr 395.90 

H. E. Turner : 118.13 

J. H. Baiiy 102.09 

C. C, Hezmalhalch _ 12.75 

O'Meara Green Motor Company 109.75 

Tritrfi Hardware Company 115.65 

Republic Rubber Company 30.83 

Friedman Rubber Company 48.90 

Denver Tire Service 130.89 

Motor Fllllnsr Station Company 10.00 

Quinn & McGlll 7.70 

Denver & Rio Grande R, R. Co 180.00 

Denver & Salt Lake R. R. Co 30.00 

Atchison, Topeka & Santa Fe R. R 106.86 

U. S. Railroad Administration 60.00 

Central Motor Company 26.63 

Balance in fund 1.85 



Total $4,000.00 $4,000.00 
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TRAVELING EXPENSES CHIEF HYDROGRAPHBR 

Appropriated |1,200.00 

Thos. Grieve, Jr. I 20.86 

J. H. Bally 1,160.36 

H. D. Amsley 18.11 

Balance in fund .68 

Total $1,200.00 $1,200.00 

STENOGRAPHIC SERVICES 

Appropriated $2,400.00 

Arab Shaw $ 476.67 

Helene P. Cross 290.32 

Carol Wells Roberts 1,623.33 

Balance in fund 9.68 

Total $2,400.00 $2,400.00 

FILE CLERK— SALARY 

Appropriated $2,400.00 

Ellie H. Rbodes $2,271.51 

J. M. Kelly 128.49 

Total $2,400.00 $2,400.00 

INCIDENTAL EXPENSES 

Appropriated $3,000.00 

W. & L. E. Gurley $ 114.49 

Cardwell Blue Print and Supply Co 14.60 

Lallie Instrument Company 69.00 

Greeley Poudre Irrigration District 28.60 

M. L. Foss 5.72 

Model Machine Company 64.60 

The Alamosa Empire 6.84 

The Bristol Company 27.29 

Gasre Readers* salaries 2,602.18 

Balance in fund .' 66.88 

Total , $3,000.00 $8,000.00 

IRRIGATION DIVISION ENGINEER, DIVISION NO. 1— SALARY 

Appropriated $5,000.00 

F. Cogrswell $5,000.00 

IRRIGATION DIVISION ENGINEER, DIVISION NO. 2 — SALARY 

Appropriated $5,000.00 

E. R. Chew ^ $5,000.00 

IRRIGATION DIVISION ENGINEER, DIVISION NO. 3— SALARY 

Appropriated $4,200.00 

D. A. Norton $2,125.00 

B. S. Counselor 1,225.00 

Balance in fund 850.00 

Total ?4,2^0.0K) $4,200.00 

IRRIGATION DIVISION ENGINEER, DIVISION NO. 4— SALARY 

Appropriated $4;200.00 

H. C. Getty $3,840.00 

Balance in fund 360.00 

Total $4,200.00 $4,200.00 

IRRIGATION DIVISION ENGINEER, DIVISION NO. 5— SALARY 

Appropriated $4,200.00 

A. J. Dickson $3,000.00 

Balance In fund 1,200.00 

Total $4,200.00 $4,200.00 
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The salary appropriation for Division Engineers Nos. 3, 4, 
and 5 was raised from $3,000.00 to $4,200.00, to take effect only 
in case of reappointment or new appointment to the office, which 
accounts for the balances in these funds. 

IRRIGATION DIVISION ENGINEERS, TRAVELING EXPENSES 

Appropriated, Five Engineers — $1,000 each $5,000.00 

F. Cogrswell I 999.66 

E. R. Chew 1,000.00 

D. A. Norton 673.23 

E. S. Counselor 322.27 

H. C. Getty 999.98 

A. J. Dickson 882.63 

Balance in fund 122.23 

/ 

Total $5,000.00 $5,000.00 

DISTRIBUTION OF FEES RECEIVED IN THE STATE ENGINEER'S OF- 
FICE DECEMBER 1, 1916, TO NOVEMBER 30, 1918, INCLUSIVE 

Filing claims to water rights $ 9,630.00 

Postage 13.39 

Blue Prints 907.00 

Certifications 214.00 

Sale of current meter note forms 2.00 

Gaging 88.50 

Filing plans and specifications for reservoir dams 192.00 

Inspection of reservoir dams 50.00 

Office labor 49.00 

Filing of transfer decrees 100.00 



Remitted to State Treasurer $11,245.89 



CHAPTER II 



A REVIEW OF THE WORK OF THE DEPARTMENT FOR THE BIENNIAL 

PERIOD AND GENERAL REMARKS 

It could not be expected that much new construction would 
be done or even initiated during the last biennial period, since 
the whole nation was lending its supreme energies towards win- 
ning the war, and Colorado was not behind in that work. 

Progress was not stopped entirely, however. The largest 
amount of work was done by the U. S. Reclamation Service. The 
manager of the Uncompahgre project reports 20 miles of canals 
and about 750 structures of various sizes having been built dur- 
ing the period. 

The manager of the Grand Valley project reports 236 miles 
of canals built between July 1, 1916, and November 30, 1918, and 
during the same period 5,600 structures were completed. Per- 
haps the most reclamation work of the period outside of the 
government work has been done in drainage. Construction on 
drainage districts has been in progress in the Arkansas, Rio 
Grande, the Uncompahgre, and Grand Valleys, and the results 
are very encouraging. 

While information in detail as to the exact amount of ditch 
and reservoir work done is not available, it is known to be con- 
siderable, but usually in small units. 

There were 596 filings for ditch appropriations with an 
average appropriation of about 7 cubic feet, and 129 reservoir 
filings with an average appropriation of about 32,100,000 cubic 
feet capacity. These filings, in the majority of cases, represent 
actual construction, so that, while there have been no large 
projects completed or initiated, the small ditches undertaken, or 
completed, show considerable development in the aggregate. 

The reports of the Division Engineers show some increase in 
the acreage cultivated. Some of the crop statistics and other 
data were omitted from the Division Engineers* reports for want 
of space. The original reports are on file in this office and can 
be examined by any one interested. 

Two Carey Act projects were approved during the biennial 
period, but no construction work has been done on them. 

INSPECTION WORK 

The State Engineer and deputy spent considerable time dur- 
ing each summer in the field on inspection trips. All of the dif- 
ferent drainages were visited, except the White and Bear River 
Valleys. It is believed that such time was well spent, as it en- 
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abled the office to get in closer touch with the people and learn 
their ideas and wants. It also enables the office to get better 
acquainted with the work of the Division Engineers and Water 
Commissioners. Much of the work of reservoir inspection can 
be done at the same time. Aside from these trips many special 
trips of inspection of reservoirs and to settle ditch controversies 
were made. 

THE WATER CONSERVATION CAMPAIGN 

The report of the Water Conservation Committee of the 
State Council of Defense is made the subject of a special re- 
port. The fact that it devolved upon this office to largely direct 
the distribution of the water and the great importance of the 
problem of the more economical use of the irrigation water of 
the state, justifies giving space to the report. 

Much has been written on the subject and much remains to 
be said, but it is large and important enough to justify a special 
bulletin. If such a bulletin were prepared it should mainly deal 
with the problem of how to get the farmer to realize the eco- 
nomic value of a more conservative use of water on crops. The 
observations made during the campaign of the Conservation 
Committee lead the writer to the conclusion that, on an average, 
more than fifty per cent, of the water diverted into the ditches 
is wasted. By this is meant a waste that can be avoided by more 
careful distribution. Many of our old irrigators do not believe 
that they are wasting water ; they honestly think they are making 
the best possible use of it. 

If it is true thai fifty per cent, of the water is wasted, 
then the area irrigated can and should be doubled with the water 
already available, with a consequent doubling of the crop yield. 
When we say one-half of the irrigating water is wasted, we take 
the generally accepted duty of water as a standard. But if it 
were desired to secure the greatest possible results from the water 
available, regardless of the area of the land covered, the results 
may be considered wonderful. 

We would call attention to an article in the July, 1&18, num- 
ber of the Reclamation Record, by John A. Whidtsoe, President 
of the University of Utah, on ** Relation Between Quantity of 
Irrigation Water and Quality of Crop Produced." We wish a 
copy of it could be in the hands of every irrigator in the state. 
His observations are taken from the investigations by the Utah 
Agricultural Experiment Station, and in co-operation with the 
investigations of the U. S. Department of Agriculture, of which 
Dr. Samuel Fortier is chief. Two quotations are given herewith : 
the result **When 30 acre inches of water were spread over six 
instead of over one acre, the total yield, of wheat was increased 
from 48 bushels to 226 bushels, and from 4,500 to 18,000 pounds 
of straw — ^that is fourfold." As to sugar beets: **When 30 acre 
inches are spread over 3 acres there was a much larger net finan- 



STATE ENGINEER^ COLORADO 13 

cial return than when the same quantity was spread over more 
or fewer acres. Similar calculations may be made for all the 
crops studied." 

It will thus be seen that with proper irrigation practice 
the area of land reclaimed on our rich plains may yet be in- 
creased three and four-fold. We can look forward to such ac- 
complishments when the demand for an increase of food stuffs 
becomes more insistent. 

STATUS OP THE IRRIGATION DISTRICTS 

It is well known that the majority of the irrigation districts 
in the state are in serious financial trouble, which trouble has 
brought great discredit upon the state. 

It js not necessary or proper to give space in this report to 
a recital of the causes of all the trouble, although it would be 
interesting history. It is quite customary for those not familiar 
with the situation to brand all districts that are in trouble as 
**Pake Schemes." The eastern investor who has not received 
his interest of course may not be blamed for a feeling that he 
has been swindled. The truth is, most of the districts have con- 
siderable merit. As near as can be determined at present about 
1,400,000 acres are included in the districts of the state. About 
54,000 acres may be pronounced worthless, about 270,000 acres 
are prosperous, and districts covering about 1,100,000 acres have 
more or less merit and are worthy of assistance. The Governor, 
realizing the great importance of the subject, has appointed a 
special committee for the purpose of suggesting any amendments 
for the improvement of the district irrigation laws, and to sug- 
gest legislation in aid of districts in financial distress. .This com- 
mittee has prepared a bill providing a commission to last six 
years, which will be presented at the coming session of the leg- 
islature. 

If a workable law can be passed by which such a commission 
can succeed in untangling the troubles of and giving financial 
aid to the worthy projects, it will be a most important piece of 
legislation. 

THE CLEAR CREEK DAM 

The Otero Irrigation District constructed a dam on Clear 
Creek, a tributary to the Arkansas River. The dam is located 
near the mouth of the creek and about 2^/^ miles below the town 
of Granite, and within- a quarter of a mile of the D. & R. G. 
and Colorado Midland railroads and the Midland trail. 

The capacity of the reservoir is about 11,000 acre feet of 
water. The dam seems to be well constructed, but the outlet 
has not sufficient capacity to pass, during flood water season, 
the water belonging to prior appropriators. This has led to 
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much annoyance in the administration of the Arkansas Eiver. It 
also, in a large part, deprives the district of the benefits of the 
reservoir, for the reason that when water is available for dis- 
trict storage the space is largely occupied by water belonging to 
prior appropriators. The dam has an ample concrete spillway 
at high water line. An extension to this spillway by a wooden 
flume, about 400 feet in length, was made to carry the water 
to a safe distance from the dam. 

On June 17 this flume began to give way at the lower end 
and the water was cutting the earth back towards the dam. The 
caretaker at the dam did not seem to realize the gravity of the 
situation and reported to the superintendent of the district that 
it was not serious. The D. & R. G. railroad company 
thought otherwise and sent an urgent request to this office to 
give the matter such attention as would insure safety to the 
structure. At the same time they shipped a force of men to the dam. 
The State Engineer, upon receipt of the telegram from the rail- 
road official, proceeded immediately to the dam, and on arriving 
there found the cutting away of the earth was temporarily 
stopped. After arranging with the Division Engineer of the 
railroad on the work to be done to make the sti^ucture safe, he 
returned to Denver. The Division Engineer reported next day 
to this office, by letter, that he believed the structure safe, but 
before the letter reached the office we were notified by telephone 
that trouble had begun again. Mr. M. C. Hinderlider was depu- 
tized to proceed at once to the site and take such action as 
seemed best to repair the structure. 

The railroad company turned over their force of men to him 
and the break was made secure for the season, but, of course, the 
work is only temporary. We have taken up the matter of per- 
manent repairs and also the building of additional outlet capacity 
to relieve the situation mentioned in the beginning of this article. 

The district claims to be bankrupt, but promised faithfully 
to have the spillway fixed. Nothing has been done to this date. 

Space is given here to this matter on account of the serious- 
ness of it. The State Engineer is held responsible by the public 
for seeing that all reservoirs are kept in proper repair. But 
here is a case where he is helpless. The owners claim to be fi- 
nancially unable to enlarge the outlet and seem not \o realize 
the seriousness of the break in the spillway and would make no 
move. 

The State Engineer can refuse to permit storage if a dam is 
not in proper repair, but in this case he is helpless, as the outlet 
is not large enough to carry through the flow of the stream at 
flood tide, it being a stream-bed reservoir. The State -Engineer 
lias no power to supply men or buy materials for such work and 
in this case, had the railroad company not furnished the men 
and material, there might have been great destruction of prop- 
erty and loss of life. It would seem wise for the state to give 
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the State Engineer authority in such extreme eases to employ 
men and purchase material for such work. In such emergencies 
there is no time for parley and quick action is necessary. 

THE WATER COMMISSIONER PROBLEM / 

Division Engineers who have to deal directly with water 
commissioners are most unanimous in recommending a better 
method of selecting them and another effort at getting the law 
changed at the coming term of the legislature will be made. So 
much has been said on the subject in the last twelve or fifteen 
years that it is useless to discuss it further here. 

The water commissioner is really the most important officer 
of this department, requiring more courage, tact, and judgment 
than is usually found in the average man. We have a number 
of faithful and conscientious men in the service, but the time has 
come when men are needed who, besides having all the qualifi- 
cations mentioned above, should be good irrigation engineers. 
Such men cannot be had for the pay now allowed by law. It is 
true that there are a number of districts in the state having so 
small an amount of irrigation that there seems, to the taxpayer 
at least, to be little need of a water commissioner, but surely irri- 
gation has developed to a point that will justify a more scientific 
administration of the water than we are now getting except in a 
very few instances. It is hoped that our irrigators will soon see 
that an intelligent administration means L^uch to them in dollars 
and cents. 

This matter of the distribution of water is discussed at con- 
siderable length in connection with the State Engineer's report 
to the Attorney General relative to the hydrographic work done 
by this office from the Water Defense Fund. We quote here- 
with from that report : 

**An attempt to secure a better distribution of irrigation 
water and at the same time improve and amplify our defense 
of the Nebraska litigation, is, we hope, to be inaugurated in 
the spring of 1919. 

**This will be along the lines of a plan suggested by 
Mr. R. G. Hosea, Hydrographer on the South Platte Division, 
and consists of a co-operative agreement between the State 
of Colorado, the United States Department of Agriculture, 
the Colorado-South Platte Water Users* Association, and 
the Counties of Weld, Morgan, Washington, Logan and 
Sedgwick. 

**The territory to be covered under this co-operative 
agreement will be that part of the South Platte River in 
Colorado lying in Water Districts^ Nos. 1 and 64, i. e., that 
part of the river from the mouth of the Poudre to the Colo- 
rado-Nebraska line. 
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It is proposed : 

1. To install an automatic recording gage on the rating 
flume of every ditch and at certain river stations. 

**2. To appoint two district engineers, one for District 
No. 1 and one for District No. 64, whose headquarters shall be 
Ft. Morgan and Sterling, respectively, and who shall be quali- 
fied irrigation and hydraulic engineers. 

'*3. That their duties shall consist in taking charge of 
the automatic gages ; in making frequent meajsurements on all 
ditches and river stations in their districts (possibly weekly), 
thereby keeping the rating curves of these ditches and river 
stations strictly up to date and accurate; in gathering any 
and all other data in regard to crop statistics, duty of water, 
losses in transmission of water, evaporation, etc., as may be 
of value or interest. 

**4. That these district engineers shall be appointed wa- 
ter commissioners in their respective districts so a part of 
their salaries at least shall be borne by the counties in which 
they serve. 

**5. That these engineers shall each appoint a deputy 
water commisisoner as assistant, whose salary will, as usual, 
be paid by the counties in which he serves. 

**This plan if adopted will give us a great deal of valuable 
information. It will show definitely by automatic record the 
amount of return seepage to the river and its yearly increase. 
It will relieve the State Engineer's office of a large amount of 
hydrographic work on the lower South Platte, and yet will 
furnish more accurate records than ever before. It will do 
away with much of the friction between Districts Nos. 1 and 
64, which has always been a source of annoyance and expense. 
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The burden of the expense will be so divided that it 
will not fall heavily on any one of the co-operating parties." 

If this plan is carried out and proves a success, and there is 
uo reason why it should not, the same plan could then be adopted 
for the Arkansas Valley and other drainages in the state. 

THE STATE ENGINEER'S LIBRARY 

This office has some 1,500 or more volumes on various subjects, 
some technical, on irrigation — ^both hydraulic and legal, and includ- 
ing a complete set of the Colorado reports. Also, government 
reports, which include water supply papers and weather bureau 
reports. There is much valuable information in these books and 
pamphlets, but much of it is not available to the public or even the 
office force without a catalog. We are therefore cataloging this 
library, using a general cross-index card system, and indexing in 
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SO thorough a manner that not only the books, pamphlets, and bul- 
letins may be found quickly, but also the different articles appear- 
ing in these books and pamphlets. Cards have been written for the 
different articles and filed alphabetically under the bulletin number, 
if any; the title; the subject' under consideration, with subheads; 
location ; and name of author or authors. The bookcases have been 
numbered by tiers and lettered by sections; every book and pam- 
phlet given a number. Each card bears the section number and let- 
ter in which the book may be found, and the number of the book 
in that section. 

For instance : 

U. S. G. S. Bulletin No. 184 

Oil and Gas Fields of the Western Interior and Northeri; 

Texas Coal Measures, and of the Upper Cretaceou? 

and Tertiary of the Western Gulf Coast — ^Adams 

will be found under U. S. G. S., and Geological Survey; under Oil, 
Texas, Coal, Gulf, and Adams. Seven cards have been writtei 
and filed alphabetically, each card being marked, in this case, Sec 
tion 1-A, No. 184 — Section A in the first Tier, book marked No. 184. 
It is believed with this system any subject treated in any boo! 
or pamphlet can be readily found. 

HYDROGRAPHIC WORK 

The hydrographic work of the period was carried on under the 
same general plan pursued for several years back and with the 
same force as was used the previous period. The hydrographers 
were stationed as before at Alamosa, Pueblo, Denver, and Steam- 
boat Springs. 

The data secured on the Grand, Dolores, and San Juan drain- 
ages was procured through field work done by Chief Hydrographer 
Baily and in co-operatiim with the United States Geological Sur- 
vey and the State Engineer of New Mexico. Also, in co-operation 
with the United States Reclamation Service on the Grand River, 
four stations, the Elk River Irrigation Company, seven stations, 
and the Colorado Power Company, one station on Boulder Creek. 

The total number of gaging stations maintained in the state 
was 74; maintained wholly by the state, 56; in co-operation with 
the United States Geological Survey, 18. This is an increase of 
15 stations over the last biennial period. Credit is due to Chief 
Hydrographer J. Harold Baily for obtaining this result. Six ne^ 
stations were maintained wholly by the state and nine new stations 
in co-operation with the United States Geological Survey. 

Some of the old stations will have to be abandoned, however, 
unless more funds are secured to put them in proper shape. An 
effort was made to procure more winter measurements than for- 
merly and 105 winter measurements were made. It is important 
to have all winter measurements possible for storage purposes, and 
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especially for power development. For the benefit of future stor- 
age and for power development a number of new stations should be 
established in the western and southwestern part of the state, but 
this cannot be done without more funds for gage readers' salaries 
and traveling expenses for hydrographers. 

Much of the time of the hydrographers is taken up with ditch 
gaging, there being more and more demand for this work every 
year, and it will soon require an additional force unless the Divi- 
sion Engineers can so arrange their work as to do more ditch 
rating. 

EXPENDITURES FOR HYDROGRAPHIC WORK PROM THE STATE WATER 

DEFENSE FUND 

This work was done under the direction of the Attorney Gen- 
eral. About $6,000 was expended, distributed as follows : 

Colorado-Nebraska Litigation $3,055.67 

Colorado-Kansas Litigation 1,931.86 

Colorado- Wyoming Litigation 135.87 

Rio Grande Drainage 329.55 

Miscellaneous on the Western Slope 593.69 

A detailed report, including an itemized account of the ex- 
penditures, a copy of which is on file in this office, was made to the 
Attorney General, but it cannot be published in this report for 
want of space. 

Much aid was rendered by the Colorado Water Users' Associ- 
ation of the South Platte, who furnished an automobile for the use 
of the hydrographer and gave much other financial assistance, en- 
abling this office to accomplish much more than would otherwise 
have been possible. The Arkansas Valley Ditch Association also 
co-operated a part of the time by furnishing an automobile for the 
hydrographer, and other financial aid. 

In the expenditure of money from the Water Defense Fund, 
much assistance and advice was given by the Attorney General, 
Mr. Hubbard. The data obtained will be very valuable in connec- 
tion with interstate problems. 

We do not wish to close this report without reference to the 
attitude of the United States Reclamation Service concerning water 
appropriations in this state. The situation as it stands is well ex- 
pressed by Attorney General Hubbard in his report to the Gov- 
ernor from which we take the liberty of quoting: 

**In connection with co-operation in Reclamation work, 
I wish to speak briefly of the attitude of the government rela- 
tive to the granting of rights of way over the public domain. 
It is a delicate matter to criticize the government. Colorado 
appreciates what the Reclamation Service has done in con- 
structing two large systems within its borders, and we are 
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hoping by co-operation to secure still more aid. But if it 
obstructs the further development of our intermountain area, 
it were better for Colorado that the Reclamation Act never had 
been enacted. ^ 

* ' It seems to me that the government, by preventing such 
development, is defeating the object which it and all are striv- 
ing for, i, e,, the greatest possible use of the waters of our 
streams. The importance of the return waters from irrigation 
is known to all. Colorado being on the crest of the continent, 
the diversion from her streams will be high up where all the 
available return waters may be used over and over lower down. 

**Also, the topography and geology of the intermountain 
country is such that all the water diverted will return to the 
streams except what is taken up by the plants and lost by 
evaporation. 

*^ There are perhaps 1,500,000 acres in the mountain yal- 
leys of our state yet to be reclaimed. While much of this area 
is in a high altitude, its reclamation is very important to the 
state, as it is the source of winter feed for the stock that is to 
graze on the several million acres of grazing lands that He 
wholly within this intermountain area. 

^* These remarks are prompted by a case that has just 
come to the attention of this office. North Park is backward 
in irrigation development. Colorado citizens saw possibilities 
there and, after spending several thousand dollars on pre- 
liminary work, they are now balked by reason of having their 
filings held up at Washington lest their project may interfere 
with the supply for some government projects some miles 
down the river. There is surely hydrographic data available 
to show that the diversion these people want to make in North 
Park could not possibly interfere with the government projects. 
Thirteen million acre feet of water leaves the state annually, 
after our present needs are supplied, which, on account of 
re-use and by storage, should eventually irrigate as many acres. 

* * This is a matter of grave importance, and it appears that 
we should come to some understanding with the government. 
*It seems to me we already have sufficient hydrographic data 
to show that whatever Colorado can divert onto our inter- 
mountain valleys cannot injuriously affect any of the present 
or proposed projects lower down.'' 

A description of all stations and table of daily discharges at 
each will be found under chapter 8. Actual measurements have 
been omitted for lack of space. They are on file in this office and 
can be consulted at any time. Tables of monthly run-off in acre 
feet for the most important stations of the state will also be found 
under this chapter. 

The head of the Department wishes to express his appreciation 
of the fidelity and zeal manifested by every assistant and employee 
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of the office during the entire biennial period. It is only by such 
hearty co-operation and willingness to do whatever is planned that 
the best results can be obtained. In the death of Mr. M. N. Grant, 
Jr., in Division No. 2, which occurred October 25, 1918, the service 
lost one of its most efficient and faithful assistants. 



INTERSTATE DIVERSIONS 

While this office is in favor of aiding the reclamation of arid 
lands wherever situated, our peculiar geographical position com- 
pels us to make first use of the water of our streams within our own 
borders. This applies as well to present as to future necessities 
and uses, and in order to protect the state and its citizens from 
encroachments which might prove disastrous to future develop- 
ment^ it is necessary for the state officials to act with more.th^tn 
ordinary prudence and caution in all matters involving interstate 
diversions. 

The rights of various claimants upon interstate streams should 
and doubtless will be settled by interstate compacts between the 
states, with consent of Congress, as permitted by the Constitution 
of the United States. 

Pending interstate compacts, it is important that Colorado 
streams should not be burdened with perpetual servitudes which 
are foreign to Colorado territory and that the waters of this 
state should not be expropriated for the benefit of foreign territx)ry. 

Our Constitution declares that the water of every stream 
within the state is *• the property of the public'' or state, and these 
waters are ** dedicated to the use of the people of the statue'' and 
not to the use of the people of other states. 

The state courts have uniformly held that our streams are for 
the use of the people of this state, free from external interference 
and foreign servitudes. That there might be no furthei* question, 
the Legislature in 1917 passed an act (S. L. 1917, Ch. 151, p 539) 
modeled after the New Jersey act construed in Hudson County 
Water Co. vs. McCarter, 70 N. J. Eq. 698, 209 U. S. 349), prohibit- 
ing interstate diversions. Any interstate compacts would modify 
this act, but until such are adopted the State Engineer is bound 
by the terms of the act. 

While we look with favor upon the settlement of interstate 
problems by Compacts, we realize such should only be entered into 
after thorough consideration of the future possibilities upon each 
stream involved and no general legislation will suffice, and we sug- 
gest that the present Wyoming law may finally prove more of a 
detriment than protection to Wyoming development. 



CHAPTER III 



WATER CONSERVATION 

Prompted by the necessity of the times and the demands of 
the government for the farmers to put forth every effort to in- 
crease production of food products, and knowing the wasteful 
methods practiced in irrigation, Pres. Charles A. Lory of the 
State Agricultural College, as Chairman of the Committee on 
Food Production, Colorado Council of Defense, issued a call for 
a meeting at Port Collins on April 30, 1918, to discuss conserva- 
tion of irrigation waters. At this meeting a committee, consisting of 
John E. Field, Engineer State Land Board, Prof. E. B. House of 
the Agricultural College, and A. J. McCune, State Engineer, was 
appointed to take charge of a campaign of water conservation 
throughout the state. This committee was designated as the 
Water Conservation Committee of the Council of Defense. It 
met at the State Engineer's ofi&ce on May 4th and issued the 
circular which is published herewith. The Chairman, Mr. Field, 
made a report to the Governor, covering the work of the com- 
mittee which gives a good outline of what was accomplished, 
and it also is published herewith. Mr. C. L. Chatfield, an engineer 
from the Land Board, assisted by Mr. Hosea from this office, had 
direct charge of the distribution of the water run from Cheesman 
Lake. Mr. Chatfield has rendered a report to the committee which 
contains much interesting data relative thereto. There is not 
room for it in this report, but a copy of it is on file in this office. 



CIRCULAR LETTER 
WATER CONSERVATION COMMITTEE 

of 
THE COLORADO COUNCIL OF DEFENSE 

May 4, 1918. 

Dear Sir: On April 30, President Charles A. Lory, of the 
State Agricultural College, and the Chairman of the Committee 
on Food Production, Conservation, and Marketing, of the Colo- 
rado Council of Defense, sent a circular letter to water users of 
the Cache la Poudre Valley, and to others who might be in- 
terested, in part as follows : 

** Colorado must increase her agricultural production to 
meet the war needs for Colorado. To accomplish this, every 
factor influencing production must be safeguarded. We 
must have adequate labor, better cultivation, protection against 
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losses from insects and from plant diseases, better farm 
management, and more power machinery. All of these have 
b^n considered in outlining the national and state agricul- 
tural programs, but one of the most important factors in- 
fluencing crop production in Colorado has not had the attention 
its importance deserves. We have taken measures to guard 
our reservoirs and canal structures, but no conference has 
been held for planning to make the greatest possible use 
of our water supply or to safeguard production by eliminating 
waste in the distribution and in the application of water in 
irrigation. ' ' 

The letter then calls for a meeting to discus conservation of 
irrigation water. 

Pursuant to the call, a meeting was held at Fort Collins on 
April 30, at which meeting Water District No. 3, comprising the 
Cache la Poudre Valley, formed an association with the object of 
better conserving and utilizing the irrigation water. At this 
meeting the desire was expressed to extend this work through- 
out the state, it being the opinion of those present that great 
good could be accomplished if proper co-operation could be ob- 
tained. Accordingly, a committee was appointed to attempt the 
organization of other irrigated districts of the state similar to 
that of the Cache la Poudre. This committee consisted of the 
State Engineer, A. J. McCune, Edward B. House, Professor of 
Civil and Irrigation Engineering of the State Agricultural Col- 
lege, and Mr. John E. Field, Engineer of the State Land Board. 

The object of the organization is to accomplish all that is 
possible in the economic, efficient, and full use of the available 
waters of the state, especially in those districts where the.^e is 
a scarcity and where the demand, even in normal times, is in 
excess of the suppl}^ Particular attention should be given to 
those communities producing crops requiring late water for irri- 
gation. To this end we believe the following are important : 

First, As early irrigation as the crops permit, but not in 
excessive amounts, as it is true that by early irrigation a less 
amount of water will be needed for the first irrigation, and the 
crops will materially benefit where the soil is not permitted to 
become too dry. 

Secoiid, The storage of water to its fullest possible extent, 
and to this end the reservoirs lying higher on the streams should, 
where practicable, be filled first and kept full and subject to the 
demands of those to whom it properly belongs, and where a sur- 
plus is apparent that the surplus may be disposed of to the best 
possible advantage in the production of crops. / 

Third, The running of comparatively large amounts of 
water in both canals and laterals, reducing the losses from seep- 
age and evaporation. The effective use of the water will require 
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sectioning of canals and the rotation of water between the canals 
taking water from the same stream. 

Fourth, Canals and reservoirs should be put in first-class 
condition. Much water is wasted annually by the breaking . of 
ditchei^ through neglect and on account of the inadequate de- 
vices for properly regulating the flow in the canals. 

Fifth. Greater good will come from effective administra- 
tion on both the river and the canal. The effective administra- 
tion of the river is in the hands of the water officials, and if they 
are permitted to exercise some judgment in the matter, good 
will result. Similarly, effective administration on the canals 
will result in a better supply to the water users. 

Sixth. More care should be exercised by the irrigator him- 
self in distributing his water and closer attention should be given 
to the same. 

Seventh. As large an amount of water as possible should be 
reserved and held for use on late maturing crops, and as the s^me 
conditions will affect us in succeeding years, no water should be 
wasted that is not actually needed, but should be held for use in 
the following season. 

Eighth: Co-operation among the canals and co-operation 
among the users under the canals is essential to success. It will 
be difficult to accomplish much without thorough co-operation 
among all water users, and it will be necessary to have one con- 
troller in each community taking water frpm a common source. 

Ninth. To make the work of the state water officials ef- 
fective, the demand must come by and through the users. The 
people must be united in one common purpose. The laws and 
the decrees must be handled more liberally than heretofore, and 
users must not insist upon their absolute legal rights, but, gen- 
erously and patriotically, should forego slight benefits for the 
larger benefits to the community as a whole. Heretofore there 
has been a fear on the part of users that any concession would 
jeopardize their rights and legal standing. It should be under- 
stood that in this emergency any concession or action will in no 
wise prejudice rights nor establish a precedent for the future, 
after this emergency is passed. Just as it is necessary that the army 
have one head with dictatorial powers, so it is necessary that each 
water district have one directing head, who will co-operate with 
the water officials and make such arrangements regarding the use 
of water as will accomplish the grea^test good. The water officials 
cannot act other than the laws and decrees direct, unless by com- 
mon consent of the users. 

We, therefore, wish to form an organization in your district 
similar to the one formed in the Cache la Poudre District. 

The proposed organization, we believe, can obtain the con- 
sent of the users to pool their interests. To effect the organiza- 
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tion, it is proposed to call together representatives of all ditches 
and reaervoirs, the users of water, and all others interested, at 
which meeting the details and the objects will be explained and 
discussed. At this meeting it is hoped that each community will 
form a permanent organization to take charge of this matter. 
The water commissioners of each district have been requested 
to call a meeting at the earliest practical moment, and we sin- 
cerely hope that the conference may have the benefit of your 
help in working out such a plan for your district. 

Notice will be given by postal and through the press, of the 
time and place for the meeting. 

Yours truly, 

JOHN E. FIELD, 
A. J. McCUNE, 
E. B. HOUSE, 

• State Committee on Water Conservation, 

Kindly extend this invitation to all who will be interested, 
as we find it impossible to reach every one on direct invitation. 



JOHN E. FIELD, Chaimian. 
A. J. McCUNE, State Engineer. 
E: B. house. State Ag. College. 



REPORT FOB 1918 
' WATER CONSERVATION COMMITTEE 
COLORADO COUNCIL OF DEFENSE 

Denver, Colo., Nov. 8, 1918. 
To the Executive Committee, 

Colorado Council of Defense. 

Gentlemen: In reference to the work of the Water Con- 
servation Committee of the Colorado Council of Defense. There 
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and being somewhat fearful of outside interference in tiieir local 
management of water affairs. It is believed by the Division En- 
gineer of that division, however, that good seed was sown that 
will bear fruit later on. 

State Engineer McCune visited the Grand and Arkansas Val- 
leys, and in the Arkansas Valley met with opposition from 
people who have an entirely erroneous conception of the objects 
to be accomplished. This Valley, as you know, has the Arkansas 
Valley Ditch Association, and it was through this Association 
that we sought to work. However, local jealousies and a conceit 
on the part of some of the irrigationists precluded the possibility 
of forming local associations, as desired. In this district, and on 
the Western Slope, however, much was accomplished in arousing 
an interest, and in having delegated to the water commissioners 
somewhat wide powers and considerable latitude in the distribu- 
tion of water. An earnest effort was made by the users and the 
ditch owners to conserve the water supply, and a dissemination 
of knowledge relative to the probable water supply and the needs 
of crops was quite beneficial. Also we believe it brought the 
water users closer together with a better understanding, and per- 
haps the fear of outside interference drew these people closer 
together for their own benefit, and resulted in benefit to the crops, 
so that the true objects.of^the committee were indirectly ac- 
complished. 

In the San Luis Valley Mr. Field held meetings in all of the 
water districts, and in each of them formed a more or less satis- 
factory local organization. A strong organization .was formed at 
Moffat, in District No. 25; also at Saguache, in District No. 26. 
Both of these organizations were active during the season, and 
by the exchange of water, the larger powers enjoyed by the water 
commissioners, the earnest effort on the part of all users to con- 
serve the water supply, and the dissemination of knowledge rel- 
ative to probable supply, and the needs of crops, all tended to a 
very considerable increase in production. At Conejos an associa- 
tion was formed, and especially during the later season, when 
the water was somewhat scarce, did good work. However, the 
water supply in this district was very satisfactory, being aug- 
mented by seasonable rains in the mountains. At San Luis, in 
District No. 24, considerable good was accomplished, and an or- 
ganization was formed. There is, as you know, the Costilla Es- 
tates project, a recent development of very considerable magni- 
tude, and a great deal of new land has been broken up. The old 
settlers, and especially the Mexican settlers, conceived that their 
rights were threatened, and local controversies, contentions and 
threatened suits had precluded proper co-operation. Through 
the good offices of the committee, however, an arrangement was 
made at once, whereby the old Mexican rights were to receive 
water during the daytime and the Costilla Estates project during 
the night. This resulted in eliminating friction, in a more econom- 
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ical distribution of the water, and a better and more neighborly 
feeling between the two classes of settlers. 

At Monte Vista an association was not formed, but certain 
influential people were designated to look after the interests of 
the community. In this case also the fear of outside interference 
drew the local people closer together, and they co-operated much 
more satisfactorily than they had theretofore done. In my opinion 
the crop production was materially increased; how much it is 
impossible to say, but the spirit of co-operation which was en- 
frendered, the recognition of the necessities of the country, and 
the direction of patriotic spirit toward the production of crops, 
were beneficial during the year, and, without doubt, will have a 
beneficial eflPect for many years to come. This Divisipn, No. 3, 
is rather backward in development, and is in a period of transi- 
tion. Reservoirs have recently been built, and the old order of 
things is changing, so I feel that hefe we have advanced along 
the road of scientific use of water a distance which otherwise 
would have been accomplished only after many years of struggle. 

In the South Platte Division the districts were visited by 
Mr. Field and Mr. McCune. Organizations were effected in near- 
ly all of the districts, and where not formed, power was delegated 
to the water commissioner, which was sufficient to enable him to 
distribute the water economically. Th*ere was, of course, in the 
South Platte Valley the same development of the co-operative 
spirit. _ 

Specifically, however, it is interesting to note what was ac- 
complished in a direct, tangible and individual way. Through 
the Council of Defense, the Denver Union Water Company was 
induced to donate 6,000 acre feet of water on the first run of 
June 6thr to r2th, and 4,000 acre feet of water on the second run 
from July 5th to 10th. During the time that the second Cheesman 
run was being made, numerous requests were received from the 
farmers for an additional amount of water, to be used on sugar 
beets alone, that crop at that time being badly in need of water. 
Arrangements were therefore made for another short run of 
water from Lake Cheesman, which started on August 5th, amount- 
ing to 300 second feet. This quantity of water was turned down 
from the Lake for two days, and then discontinued, as heavy 
rains started that lasted for a period of about. two weeks. 

At the time of the first Cheesman run, wheat conditions were 
such that the amount of water available, 6,000 acre feet, was not 
sufficient to care for more than approximately 50 per cent of the 
acreage under the Burlington, Henrylyn, and English Highline 
Systems. It was therefore found necessary to borrow as much 
as possible from ditches of earlier priority, under which wheat 
had received one or more applications of water, to assist in taking 
care of other ditches that were short. The ditches in District No. 
8, that were entitled to watep at that time, contributed a portion 
of their decrees almost without exception. Some water was ob- 
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tained from ditches as far down as the Farmers' and Gardeners', 
deriving its supply from the Platte River, within the city limits. 

The ditches directly benefited by the first run were the Bur- 
lington, the Henrylyn System, Lupton Shortline, Buckers, English 
Highline, Platteville, and Farmers' Independent. 

.Under ordinary conditions, a certain amount of rainfall is 
expected and received during the months of May and June. The 
droi^ght, however, extended beyond the usual period, and the 
emergency, therefore, was not apparent until it was really too 
late to secure the maximum benefit to crops from the first run 
of water. This late rainfall was the reason for the organization 
of the Water Conservation Committee of the Council of Defense. 
Plans were necessarily, therefore, hurriedly made, although from 
the amount and quality of the work accomplished, it was v^ry 
effective. Due to the shortage of assistance in the distribution 
.of water, it was impossible to secure absolute figures under any 
of the systems, except the Henrylyn and the Burlington. During 
the first Cheesman run, 3,100 acres of suffering wheat received 
one application of water under the Henrylyn District, and 2,000 
acres under the Burlington ditch, making a total of 5^000 acres 
of grain that would have been practically a total loss, had it not 
been irrigated. Immediately- after the application of the first 
run it was estimated by our representative in the field, that from 
50,000 to 60,000 bushels of wheat had been produced that would 
otherwise have been lost. Mr. Field and his assistant made a 
trip of especial investigation through this district during the 
latter part of September, an^ found that these figures were far 
too conservative. The general consensus of opinion among the 
farmers and the officers of the Henrylyn District was that at 
least 100,000 bushels of wheat had been saved. On this basis it 
is estimated that 150,000 bushels of wheat were produced under 
the Henrylyn and Burlington systems alone, of a value of $300,000. 
The area of the wheat covered in the first run under the balance 
of the ditches above enumerated, according to the State Engi- 
neer's office, is approximately the same as the Burlington and 
Henrylyn combined. It is therefore reasonable to assume that 
during the time of the first Cheesman run the water secured from 
that Lake, and the borrowed water from other priorities, handled 
under the Council of Defense, was directly responsible for the 
saving of from 250,000 to 300,000 bushels of grain, valued at 
from $500,000 to $600,000. 

It was found on this trip of investigation in Sejjtember, that 
without exception, the farmers throughout the territory were 
loud in their praise of the work that had been accomplished by 
the Council of Defense, had no protest whatever to make, except 
that the water had not been obtained as soon as it should have 
been to accomplish maximum results, and expressed an earnest 
desire that the work of the Council be continued. It was ex- 
pected, prior to the run, that considerable criticism on the part 
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of the farmers would occur in the handling of the water. It was 
extremely^gratifying to note the entire absence of such criticism. 

During the first Cheesman run it was apparent that other 
crops, including small grains, such as barley and oats (wheat 
substitutes), would be materially benefited by the application of 
water, which of course was not possible at that time, as there 
was insufficient water to go round. The second Cheesman run 
was therefore arranged, and was given in its entirety to the 
Henrylyn District, during which time a little over 1,200 acres of 
crop were irrigated, out of 1,500 acres that desired and needed 
water. Owing to the fact that diversified farm crops, to quite an 
extent, were covered during this run, it was practically impossible 
to secure definite figures relating to the saving accomplished. 
However, from investigation of the District, and inquiry among 
the farmers, possibly the District was benefited to the extent of 
$150,000. 

The benefit from the third Cheesman run might be said to 
be negligible, on account of the rainfall. 



WORK FOR 1919 . 

The work for 1919 should begin by January 1st, as follows : 

1st. Begin to compile data relative to snowfall, and probable 
supply available for the irrigation season. 

2nd. Notify all reservoirs, through the press, and water 
commissioners^ that outlets, embankments, etc., be put in repair, 
and storage pressed to the utmost; winter water should not be 
wastefully used for stock purposes, where same could be stored. 

3rd. Notify ditch companies to get canals in repair early, 
and to irrigate as early as practicable where the water would 
otherwise run to waste. 

4th. Warn users to irrigate before crops actually suffer — 
keep the plants growing. 

5th. Ascertain where reservoir water can be obtained by 
gift, loan or purchase, to be used and distributed as was the Chees- 
man water of 1918. The city in particular should be urged to 
donate at least 20,000 acre feet, or for a price, if necessary. 

Arrangements should be made for a definite quantity of 
water as ne§rly as consistent with the fluctuation in supply, in 
advance of any probable demand. Through the various ditch 
organizations, and the field superintendent of the Beet Sugar 
Company, the crop areas that will require water should be definitely 
located and tabulated. The water supply available should be al- 
lotted to these tracts in suffi;cient time, so that the farmer may 
depend upon the amount of water that he is to receive, and make 
his plans accordingly. This method will produce maximum re- 



STATE ENGINEER, COLORADO 29 

suits and minimum loss. In other words, the farmer will not 
make his plans for area in crop greater than he can successfully 
handle. 

An analysis of the details of the distribution of the water 
from Cheesman Lake, in the. first and second run, is enlightening. 
Under the first run the distribution was handled by the State 
Engineer's office, and by Mr. Chatfield of the State Land Board, 
who was loaned to the committee for that purpose. The amount 
of land effectively covered under the first run, and under the 
supervision of the committee, resulted in an irrigation of 50 per 
cent more land with the same amount of w^ter as during the 
second run, when the distribution was under the management of 
the officers of the ditches. In only two cases were penalties im- 
posed. These two were the result of finding water running to^ 
waste from the farms which were supposed to be receiving water 
from the committee. In one case, the water running to waste 
was not water furnished by the committee, but the committee 
assumed that if the farmer wasted his own water, he was either 
not in need of help, or would act similarly to the water furnished 
by the committee. In the second case, the waste was due to ab- 
sence on the part of the land owner, and his entrusting the dis- 
tribution of water to his help. As the committee had laid down 
stringent rules relative to waste, as a matter of policy, and as 
an example, it imposed the penalties mentioned, and as both the 
men penalized were men of great influence, and men owning 
considerable land, the moral effect was quite beneficial. 

On the whole it is certain. that more than a half million 
bushels resulted from the efforts of the committee; that several 
thousand tons of beets more were produced; that there was a 
material increase in oats and barley, and that in general, through- 
out the state, the production was increased on all crops, and the 
spirit of thoughtfulness and care in the distribution of water 
was inaugurated, and the spirit of co-operation received a very 
great stimulus, so that the results are not of the year 1918 alone, 
but will affect the future of irrigation in* the state materially. 

Respectfully submitted, 

JOHN E. FIELD, Chairman. 



CHAPTER IV 



THE DRAINAGE PROBLEM OF COLORADO 

A lengthy chapter was prepared by the State Engineer for 
the Eighteenth Biennial Report, on the drainage problem in 
Colorado, but it was crowded out for want of space. This chap- 
ter included an article by D. G. Miller, Senior Drainage Engineer, 
Department of Roads and Rural Engineering. Owing to the grow- 
ing importance of the problem, it is thought advisable to give space 
in this report for Mr. Miller's article, together with some data 
obtained by Hydrographer H. D. Amsley, during the years 1917 
and 1918. 

Owing to the magnitude of the problem in the San Luis 
Valley, and considering that more work has been done there 
than in any other part of the state, more space is given to that 
valley. It is a satisfaction to note that more work has been done 
in drainage than in irrigation, during the last biennial period. 
The general government has begun actual construction on a com- 
prehensive plan in the Grand Valley, and there are encouraging 
prospects that it will soon begin work on a Mrii scheme already 
planned for the San Luis Valley, whereby more than 1|ii#fii# 
acres will be reclaimed. 100 000 

Mr. Miller gives a tabulated list of the districts in existence » 
at the close of 1916. Several districts have been formed^ since 
that time, but we are unable, at time of issuing this report, to give 
detailed data concerning all of them. Mr. H. L. Morrison, C.E.; 
of Monte Vista, Colorado, reports the following district in San 
Luis Valley, not given in Mr. Miller's report: 

Waverly District No. 1; organized November, 1917; area, 
12,300 acres ; est. cost per acre, $12.25 ; construction work to begin 
in spring of 1919. 

He also reports the following private drainage projects in 
the valley: 

The Norton Drainage project ; area, 12,500 acres ; cost per 
acre, $14.56 ; 73 per cent completed ; to be finished in August, 1919. 

The George McLean Drainage project; areaj in acres, 2,376; 
cost per acre, $13.86. 

This project is completed and in operation. 

Several other private drainage systems are either completed, 
or under way in different parts of the state. The results in most 
cases, where completed, are quite satisfactory. 

Some criticisms have been made on the law as it now stands, 
and it is expected a bill will be introduced at the coming legis- 
lative session to amend it. 
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DRAINAGE IN COLORADO 

by' 

Dalton G. Miller, Senior Drainage Engineer 
Bureau of Public Roads, U. S. Department of Agriculture 

Colorado, in common with all other communities in which 
irrigation is practiced, has a drainage problem. The area of ir- 
rigated lands within the state, which at the close of 1915, has 
become so affected by the rise of ground water as to be suitable 
for little else than pasture, was not less than 1,000,000 acres. 
Nearly all of these lands were at one time under cultivation; 
they aggregate an area equal to nearly 36 per cent of that irri- 
gated at the close of 1909, which is given by the Thirteenth Cen- 
sus as 2,702,032 acres. 

Definite movements looking toward the reclamation of many 
of these water-logged lands have been made in most of the irri- 
gated communities within the state, and, in addition to many 
individual systems of drainage that have been installed, several 
drainage districts have been organized under the laws of the 
state. The following table gives the names of these districts, 
together with other data : 
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The impression that remains after a study of this table is 
that the number of districts in which the work has actually been 
completed, is smaller than it should be, in view of the length of 
time that some of the districts have been organized. The de- 
pressed bond market conditions that have prevailed for the past 
few years, especially as regards irrigation bonds, have in part 
been responsible for this backwardness, as has also the fact that 
drainage i& relatively new in the West, and as is the case with 
nearly all pioneer movements, the efforts expended have been 
out of proportion to the tangible results attained. Even so, out 
of the ten districts, construction work either has been completed, 
or is under way in five. This, after all, is not so bad a showing, 
and work of this character should progress much more rapidly 
in the future than it has in the past. 

The lands needing drainage are scattered throughout nearly 
every irrigated section of the state, and represent many condi- 
tions of soil and subsoil, but in a very general way they group 
themselves naturally into six representative classes, with respect 
to subsoil, which is the chief governing factor in the design of 
any system of drainage. These subsoils are as follows : 

(1) Coarse alluvial sands and gravels, the gravel ranging 
from the size of a pea, to boulders a foot, or even more, in di- 
ameter. These are typified in the San Luis Valley lands, some 
of the lands on the Western Slope, and some in the Platte River 
Valley. 

(2) Land of which the subsoil is a loam of some type in 
which either sand or clay may predominate. Most of that irri- 
gated area of the state lying to the north and northeast of Denver 
comes under this classification, as do some of the lands in all other 
parts of the state. 

(3) Land underlain by more or less porous clays, as found 
in the Arkansas Valley, east of Pueblo, and elsewhere. 

(4) Land underlain by shales, as found on the Western 
Slope, and in the Arkansas Valley, lying chiefly above Pueblo, 
but to some extent lower down the Valley. 

(5) Land underlain by gravels and very large boulders, 
of volcanic origin, as found in the Surface Creek section of the 
state near Cory and Eckert. 

(6) Land where the subsoil is a colluvial deposit, as found 
on the north side oj the Grand River, at the base of the Book- 
cliffs, in the vicinity of Palisade. 

Of that land in need of drainage at the present time, perhaps 
65 per cent is underlain by alluvial sands and gravels, such as 
would come under Class (1), while possibly the next three 
classes would average somewhere near 10 per cent each. Class 
(5) might represent 4 per cent, and Class (6) not to exceed the 
remaining 1 per cent. These percentages are based upon a gen- 
eral knowledge of conditions throughout the state, and not upon 
any carefully compiled statistics. 
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With regard to •water-logging, and alkalinity, the irrigated 
lands in Colorado are grouped into three classes: (1) Those that 
are merely water-logged; (2) those that are water-logged and 
alkalied; (3) those that are alkalied, but not water-logged. These 
classes have been enumerated in the order of their relative areas, 
as thdse that are water-logged without being badly alkalied con- 
stitute probably 80 per cent of the 1,000,000 acres, and those that 
are water-logged and alkalied embrace about 15 per cent, while 
probably not to exceed 5 per cent of the total 1,000,000 acres 
might be termed alkalied lands in the true sense. It goes without 
saying that in some communities these classes overlap in such 
a manner as would render it impossible, except by long and 
tedious examinations, to state conclusively the exact- acreage 
that belongs to any one of the above classes. However, for all 
practical purposes, the percentages as given convey a sufficiently 
accurate idea as to the relative importance. of the thre,e classes. 

Lands that are water-logged without being excessively al- 
kalied constitute the major portion of the unproductive irri- 
gated areas of the San Luis, the lower Arkansas, and the South 
Platte Valleys. From an agricultural standpoint, the reclamation 
of these lands is simpler than that of the other two classes, as it 
merely involves the removal of the excess water by drainage, 
followed by deep tillage and copious irrigations for the first sea- 
son after the drains are installed. 

As the San Luis Valley is representative of this class and 
also of those lands with the alluvial sand and gravel subsoil, and 
as the areas in this particular valley needing drainage are so 
extensive, and the problem, as a community problem, of longer 
standing than that of any other part of the state, the remainder 
of this paper will be largely devoted to a discussion of conditions 
in this particular valley. 

THE SAN LUIS VALLEY 

The San Luis Valley is about as large as the State of Con- 
necticut, having an area of some 3,000,000 acres. Its greatest 
dimension, nearly 150 miles, is north and south; while east and 
west the width of the valley is probably 50 miles, at its widest 
place. It is variously estimated that the valley contains between 
1,250,000 and 1,500 000 acres that are capable of being put under 
cultivation. According to the last report of the State Engineer, 
the area cultivated in 1914 was 510,016 acres. This includes 
229,227 acres of the native grasses that were under irrigation and 
244,378 acres planted to the four principal cultivated crops, which 
are the small grains, peas, alfalfa, and potatoes. This leaves 
36,411 acres given to the cultivation of various other crops. 

Including the 229,227 acres now in native grasses, and which 
are not included in the 1,000,000-acre estimate of lands within 
the state that are injured by irrigation, it is estimated that 
there is a total of 850,000 acres in this valley that w^ould be bene- 
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fited by drainage. As the San Luis Valley is essentially a stock 
raising community, and since these grass lands give some returns 
and lend themselves very well to this scheme of agriculture, 
they will undoubtedly be the last lands in the valley to be drained ; 
because of this they may be excluded from consideration at the 
present time, leaving, in even figures, 620,000 acres in need of 
drainage. It may be that 100,000 acres of this area are difficult 
of irrigation because of their rough topography and their adobe 
soils. At any rat«, a& this figure is most certainly liberal, this 
amount will be deducted from thfe 620,000 acres, leaving 520,000 
acres of land in 4;he San Luis Valley easily irrigated, but now 
largely non-productive because of lack of drainage. Much of 
this land had produced large yields of wheat and oats in years 
past. Some of the earlier cultivated tracts, however, have been 
abandoned, so far as agriculture is concerned, for as long as 20 
years, while every year the cultivation of other lands of the "val- 
ley is given up as unprofitable. 

The knowledge of this situation is not new, since almost 
everyone in the state at all conversant \rtth farming under irri- 
gation knows of the water-logging of this valley, a condition 
due to the gradual rise of the groundwater which has taken place 
year after year since almost the very beginning of irrigation. 

The drainage problem of the San Luis Valley is perhaps 
simpler in nearly every detail than is that of any other body of 
irrigated land in the West, at all comparable in area. The top 
soil is mostly a sandy loam, and it is almost universally true 
that a gravelly subsoil may be reached in the water-logged area 
at a depth of from 4 to 6 feet. Moreover, the slope of the valley 
is regular, and excepting through, and immediately contiguous 
to the trough, ranges 5 to 40 feet, or more, to the mile. How- 
ever, because of the generally regular topography, and the con- 
sequent absence of well defined and continuous sloughs, draws, 
arroyos, or other natural water courses of any description, com- 
munity effort through district organization is absolutely essen- 
tial to the successful reclamation of these lands by drainage. 
One of the principal reasons for this is that about 650,000 acres 
of the estimated 850,000 acres of wet land in the valley lie north 
of the Rio Grande, and of this area at least 600,000 acres have no 
natural outlet to the river. The construction of an outlet for 
this nort}iern part of the valley is feasible, while the average 
acreage costs for the land bene^ted need be but moderate, and 
would be relatively almost negligible as an item of expense in the 
drainage of the lands of the valley, when compared with the cost 
of the necessary lateral system of any adequate drainage scheme. 
This is true, notwithstanding the opinion popularly held that the 
outlet for the north end of the valley is an almost insurmountable 
obstacle to drainage through district organization. 

The logical ^outlet for those lands north of the Rio Grande 
is through the lowest part, or trough, of the San Luis Valley. 
San^Luis Creek flows through the upper end of this trough, and 
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water from this creek, during flood stages, finds its way into 
San Luis Lake. Between the lake and the river any continuous 
channel that may have existed at any one time has in many places 
been filled in by wind deposits of sand, so that now there remains 
but a series of unconnected small lakes and dry depressions. 
The writer had occasion, during the winter of 1911-1912, to pass 
upon the feasibility of constructing an outlet through the valley 
trough below San Luis Lake. In connection with the surveys 
made and the data collected at that time,*it was determined that 
the most feasible point for an outlet ditch to enter the river is 
near the center of section 10, T. 36 N., R. 11 E., about 5 miles 
south of Washington Springs, and just west of the Hansen Bluflf. 
The distance from the south end of San Luis Lake to this point 
in the Rio Grande is slightly less than 20 miles in a direct line, 
and by the course of the outlet ditch, as then proposed, is about 
22^ miles. The difference in elevation between the ordinary 
water surface in San Luis Lake — as determined on December 20, 
1911 — and ordinary high water in the Rio Grande — as determined 
May 18, 1913 — ^was found to be 10.96 feet. The difference in 
level between the extreme bottom of the lake and the bed of the 
river is 4 feet. The difference in level between the ordinary 
water surface in the lake and the bed of the river is 18 feet. 
The depth of the lake is quite uniform and mostly ranges between 
12 and 14 feet. 

From data obtained from the survey, it was estimated that, 
by taking advantage of such natural watercourses and depres- 
sions as occur, a ditch through the lower 19 miles of the trough 
of the valley could be constructed, with the side slopes of 1% to 1, 
and a bottom width of 16 feet, by the removal of but approxi- 
mately 500,000 cubic yards of earth, or an average per mile of 
26,300 cubic yards for the 19 miles. This ditch would have a' fall 
of 0.50 foot per mile, or a trifle less, and with a water depth of 
6.0 feet' would give a theoretical velocity of flow of 1,5 feet per 
second, and a capacity of 225 second-feet. It was estimated that 
a ditch with this capacity would provide an outlet for 75,000 
acres, and the discharge from the Carmel Drainagre District, as 
discussed later in this article, has closely verified this conclu- 
sion. 

« 

Including the cost of excavation, rights-of-way, bridges, en- 
gineering, legal expenses and incidentals, it was estimated that 
this ditch «ould be constructed at a total cost of $74,000, or in 
round numbers, $1.00 per acre. 

Levels run in the vicinity of the lake indicate that the ex- 
cavation per mile of outlet would not differ materially as between 
the lower 19 miles and the upper 3i/^ miles; and assuming that 
this be the case, the total for the 221/2 miles would be under 
600,000 cubic yards. For a ditch of greater capacity, it would, 
of course, be necessary to increase the bottom width, but the 
yardage of excavation would increase at a less rate than would 
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the capacity of the ditch, so that, within practical limits, an outlet 
ditch of any required capacity through that portion of the trough 
of the San Luis Valley below San Luis Lake is not a serious 
problem with respect to quantity of material to be excavated, 
and consequently with respect to cost. For any area in excess of 
75,000 acres it is believed that the cost of the outlet proper, 
through the trough of the valley, need not exceed $100 per acre. 

• THE CARMEL DRAINAGE DISTRICT 

The Carmel Drainage District of 5,040 acres is the only con- 
siderable tract of land in the San Luis Valley where a complete 
system of drainage has been installed. The center of this dis- 
trict is ^bout 20 miles southeast of Monte Vista, 14 miles south- 
west of Alamosa, and 11 miles northwest of La Jara. The drain- 
age system within the district was installed during the seasons of 
1913 and 1914. The writer, as a representative of the U. S. 
Department of Agriculture, acted as consulting engineer, and Mr. 
O. V. Adams, of Monte Vista, represented the district, as Engineer 
and Superintendent of Construction. 

The general plan of drainage is indicated on the accompany- 
ing map; it is essentially a relief system, as with the drains in 
the uniformly porous and gravelly substratum but little benefit 
is to be expected to result from any principle of interception. 
The drains constructed total 2^^ miles of open ditch, and 18% 
miles of covered drains, of which latter 81/^ miles are lumber 
boxes, and 10^^ miles are tile. The effective part of the system 
consists of the covered drains V^ mile apart, and placed at an 
average depth between 6l^ and 7 feet. The total cost of this 
system, completed, was $55,000, which included a 5 per cent dis- 
count and the first year's interest on the bond issue. In even 
figures the acreage cost has averaged $11.00. It is estimated that 
$3,500 was saved to the district by the substitution of lumber 
boxes for large size tile, so that even had tile been used through- 
out for the covered drains, the average cost per acre would still 
have been well under $12.00. 

If it may be assumed that the area within this district is 
typical of those lands in the San Luis Valley that require drain- 
age — or subsequently will — it may be predicted that the cost of 
installing lateral drains that will effectively reclaim the lands 
will lie between $10.00 and $15.00 per acre. 

Ordinarily the expenses of obtaining an outlet for such water 
as may be developed within any drained area in the valley will 
probably be somewhat greater than was the cost in the Carmel Dis- 
trict. However, if the districts established be of any considerable 
size, it is believed that this cost will rarely (exceed $1.00 per acre, 
which is about the figure given earlier in this report for these 
lands lying north of the Rio Grande. In any event, there is no 
reason for believing that the total average cost for thorough 
drainage in the San Luis Valley, under district organizations, 
need ordinarily exceed $15.00 per acre. 
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The drainage system was completed October 31, 1914; at 
that time but 1,330 acres of the total 5,040 were under cultivation, 
the remainder having been wholly abandoned or being used for 
pasturage of a generally inferior sort. During the season of 
1915, after the completion of the drainage system, 1,300 acres 
additional were cultivated, which represents practically a 100 
per cent increase over the acres cultivated the -first year. The 
results have been satisfactory, and even on those lands that for 
from 10 to 15 years had been too wet for profitable cultivation, 
good stands of wheat, oats,*- barley and potatoes prevailed, giving 
every indication of normal yields another season. No failures 
were noted last year, but as was to be expected the first year's 
crops were a little light, the wheat averaging^ about 15 bushels, 
and the oats about 25 bushels to the acre. No definite knowledge 
is at hand as to the acreage that is being cultivated the present 
season, but it lies somewhere between 3,500 and 4,000 acres. 

In the design of a drainage system, it is of primary import- 
ance that the approximate volume of water to be carried by the 
covered drains be closely anticipated, as the drains must be of 
ample size to be effective at all seasons of the year, and at the 
same time must not be unduly large, if the system is to be the 
most economical one that might be designed. To enable the 
compilation of reliable data to aid in the design of future drains 
age systems for the San Luis Valley, the discharge at the outlet 
of the Carmel Drainage District has been rated twice each month 
since the completion of the system. The following table gives 
measurements made on the various dates, the mean discharges 
of each two consecutive measurements, the equivalent mean dis- 
charges in acre-feet for the period, the number of days covered 
by the period, and the total discharge in acre-feet. Th-e drain- 
age system was not completed until October 31, and the ratings 
as given begin one month later. 
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DISCHARGE PROM CARMEL DISCHARGE DISTRICT 







Mean 


Mean 




Total 


Date 


Discharge 


Discharge 


Discharge 


Days 


Discharge 


1914 


Sec. Ft. 


Sec. Ft. 


Acre Ft. 




Acre Ft. 


Dec. 1 


7.27 


6.60 


12.9 


16 


206 


Dec. 17 


5.74 


6.60 


11.1 


16 


178 


1915 












Jan. 2 


6.47 


5.06 


10.0 


16 


160 


Jati. 18 


4.63 


4.32 


8.6 


14 


120 


Feb. 1 


4.02 


4.12 


8.2 


14 


115 


Feb. 15 


4.21 


4.81 


9.6 


17 


162 


Mar. 4 


6.41 


6.72 


11.3 


14 


158 


Mar. 18 


6.03 


6.48 


12.8 


16 


192 


Apr. 2 


#6.92 


11.21 


22.2 


18 


400 


Apr. 20 


15.50 


13.40 


26.6 


14 


372 


May 4 


11.30 


10.90 


21.6 


14 


302 


May 18 


10.50 


11.62 


23.0 


11 


263 


May 29 ^.. 


12.76 


13.98 


27.7 


16 


443 


June 14 


16.21 


17.25 


34.2 


16 


647 


June 30 


19.29 


19.00 


37.7 


15 


666 


July 16 


18.70 


19.12 


37.9 


16 


606 


July 31 


19.64 


15.76 


31.5 


16 


504 


Aug. 16 


11.99 


11.57 


22.9 


14 


320 


Aug. 30 


11.16 


11.10 


22.0 


16 


330 


Sept. 14 


11.04 


10.56 


20.9 


16 


334 


Sept. 30 


10.07 


10.76 


21.32 


16 


341 


Oct. 16 _. 


11.42 


11.94 


23.7 


17 


403 


Nov. 2 


12.46 


10.79 


21.4 


22 


471 


Nov. 24 


9.12 


8.20 


16.3 


19 


309 


Dec. 13 


7.29 


6. IB 


12.0 


17 


204 


Dec. 30 


6.02 


6.00 


9.9 


16 


148 


1916 Total 


7,760 







During the season of 1914 automatic water registers were 
placed at two stations in the Monte Vista Canal, one station being 
above the points of diversion of the water for the Carmel Dis- 
trict, and. one below. A record was kept of water diverted be- 
tween these two stations, for purposes other than use within the 
boundaries of the Carmel District. Limited funds rendered it 
impossible that the work be done with as great detail and ac- 
curacy with respect to rating flumes, frequency of rating, etc., 
as would have been desired, but the results obtained are probably 
accurate within a small range of error. It was the date when 
water was first turned into the Monte Vista Canal, determined 
from this work, that beginning with May 1, 1915, and continuing 
through the irrigation season to November 14, 1915, when 
the water was shut out at the headgate, 10,678 acre-feet were di- 
verted on to the district, and the narrow strip of about 700 acres 
lying between the upper side of the district and the Monte. Vista 
Canal. This latter area, combined with that within the Carmel 
Drainage District, totals 5,740 acres, which from the very nature 
of topographic and physical conditions, thus must be considered 
as a unit in so far as rlin-off is concerned. 
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No rainfall records are available for the Carmel District from 
January 1 to May 1, 1915, but the amount that fell at Monte 
Vista for this period totaled 7.00 inches. A standard U. S. 
Weather Bureau rain gage was placed near the center of the dis- 
trict On May 1, and between that date and December 31, 1915, 
a total of 2.64 inches of rain was recorded. Assuming that the 
rainfall conditions at Monte Vista were the same as in the Carmel 
District for the first four months of 1915, the total amounts to 
9.64 inches which' is equivalent to 4,609 acre-feet for the 5,740 
acres. In addition to the water applied on this area by irrigation 
and rainfall there are 23 artesian wells that flow continuously 
on to this same area. These were rated on June 19, and at that 
time the flows from the 23 wells totaled 0.83 cubic foot per second, 
which is equivalent to an annual flow of 501 acre-feet. There is, 
of course, no way of determining the quantity of ^water that finds 
its way into the subsoil through defective casings, it may or may 
not be considerable. 

As determined, the quantity of water developed by the three 
sources — irrigation, rainfall, and artesian wells — totaled 15,779 
acre-feet during the year of 1915. During this same period there 
were discharged at the outlet of the drainage system 7,760 acre- 
feet of water as indicated by the ratings tabulated. This was 
nearly 49.2 per cent of the total water applied". 

There were uncultivated within the Carmel District 2,420 
acres during the 1915 season ; subtracting these from the 5,740 
acres leaves 3,320 acres upon which 10,678 acre-feet of irrigation 
water was applied during the same season. On this basis the duty 
of water was 3.22 feet per acre. 

Between May 1 and November 1, 1915, a total of 5,526 acre- 
feet of water was discharged at the outlet of the drainage sys- 
tem, which with a duty of 3.22 acre-feet per acre was sufficient to 
have irrigated 1,716 acres of land. This represents an area of 
nearly 30 per cent of the 5,740 acres, notwithstanding that 2,420 
acres of the 5,740 were unirrxgated. 

To obtain some reliable data as to the quality of the drain- 
age water, samples were collected at the outlet of^ the drainage 
system twice each month between December 18, 1914, and Jan- 
uary 27, 1916. These samples were later submitted to the U. S. 
Bureau of Chemistry for analyses. The total salt content for 
this period averaged 1,092 parts per million and the extremes 
ranged from 925 parts per million for the sample of June 14. 
1916, to 1,368 parts per million for that of October 16, 1915. The 
results of these two analyses of water samples are given below 
together with that of the water sample taken July 15, 1915, this 
latteu analysis closely representing the average quality of the 
water throughout the period investigated. 
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ANALYSES OF DRAINAGE WATER, CARMEL DRAINAGE 

DISTRICT 

Milligrrams per Liter (Parts per Million) 
Ions— June 14. 1915 Oct. 16, 1915 July 15, 1915 

Sulphuric Acid (SO4) -'- 542. 742. 572. 

Carbonic Acid (CO,) 14- 6. 0. 

Bicarbonic Acid (CO,) 34. 128. 154. 

Nitric Acid (NO,) 2. 4. 3. 

Chlorin (CI) 63. 78- 64. 

Calcium (Ca) 154. 216. 194. 

Magrnesium (Mgr) 37. 21. 38. 

Sodium (Na) 79. 173. 80. 

, 925 1368 1105 

Hypothetical Combinations — 

Sodium Nitrate (NaNOg) 3. . 5. 4. 

Sodium Chloride (NaCl) 106. 129. 106. 

Sodium Sulphate (NaaSO*) 112. 358. 115. 

Sodium Carbonate (NagCOg) 0. 11. 0. 

Magnesium Sulphate (MgrSO*) 183. 104 188. 

Calcium Sulphate (CaSO^) 453. 591 487 

Calcium Bicarbonate (Ca(HC03)o) 45 170 205 

Calcium Carbonate (CaCOj) 23 

925 1368 1105. 



The total quantity of salts in this water is exceptionally small 
for a drainage water and is not unduly excessive for an irrigation 
supply. This is especially true in that a study of the analyses 
shows that of the harmful salts as ordinarily recognized, sodium 
carbonate or ** black alkali" is present in but negligible quantities; 
while sodium chloride, sodium sulphate, and magnesium sulphate 
total 409 parts per million in the sample of July 15, 1915, which 
has been assumed to represent average conditions of this drainage 
water. 

Comparing the quality of this water as a supply for irriga- 
tion with that in the Rio Grande at San Marcial, N. M. — as repre- 
sented by the summary on page 140, U. S. G. S. Water Supply 
Paper 274 by Herman Stabler — the ratio is found to be only slightly 
in favor of the Rio Grande water, viz., as 39.5 is to 26.9, while 
compared with the Grand River water at Palisade, Colorado, the 
ratio in favor of the drainage water from the Carmel District is 
as 26.9 to 23.7. It goes without saying that this showing is remark- 
ably good for a drainage water. 

It is not within the province of this article to discuss the oppor- 
tunities for development work within the San Luis Valley offered 
by the possibilities of using drainage water for irrigating other 
lands within the same valley. It is perhaps not out of place, how- 
ever, to remark in closing that, considering the large quantities and 
the high quality of the water that will be ultimately so developed, 
the possibilities along this line are most certainly worthy of serious 
consideration if it may be safely assumed that the Carmel Drainage 
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District is a criterion for conditions existing generally in the 
valley. 

In conclusion it should be said that while the Carmel Drainage 
District may be taken to represent conditions as to soil, subsoil and 
alkali as they exist in something like 50 per cent of the area in 
Colorado at present needing drainage, it is not to be inferred that 
the solutipn of the drainage problem in^its entirety throughout the 
state does not present phases that render adequate relief much 
more complex and expensive, as such is far from the case. Already 
many of the small individual tracts in different parts of the state 
that have been drained have cost from $20 to $50 an acre and 
upwards. However, judging from such work as has been accom- 
plished along this line, including that of the Carmel District, and 
considering also estimates for districts that as yet have not been 
completed, it may be predicted that the drainage of those lands 
within the state that are at present water-logged can be satisfac- 
torily accomplished, and that under comprehensive district 
organizations the average acreage cost will range between $15 
and $40. 

August 9, 1916. 

V 

HYDROGRAPHIC DATA OP THE CARMEL AND RIO 

GRANDE DRAINAGE DISTRICTS 

CARMEL DRAINAGE DISTRICT 

Records from January 1 to May 31, 1916, were obtained by 
the office of Public Roads and Rural Engineering, under the direc- 
tion of Dalton G. Miller, Senior Drainage Engineer. From June 1, 
1916, to November 30, 1918, the records were obtained under the 
direction of Mr. A. A. Weiland and Mr. A. J. McCune, State 
Engineers. 

Discharge measurements were made about 20 days apart and 
the daily estimates were interpolated directly between measure- 
ments. 

RIO GRANDE DRAINAGE DISTRICT 

This district is situated in Townships 39, 40 and 41 North, 
Range 8 East of N. M. P. M. The center of the district lies about 
9 miles northeast of Monte Vista. 

The district embraces 30,000 acres and there are about 4,000 
acres not included in the district that will be drained by open 
ditches of the Rio Grande lateral system. 

The system when complete will consist of 15.2 miles of main 
outlet of which 2.1 miles is covered. The lateral system will consist 
of 44 miles of covered box drain. 

The laterals are^ placed one mile apart. The depth of the 
outlet and lateral system varies from 4.5 to 7.0 feet. 
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This district diverts water from the main outlet into the 
Prairie Ditch in Section 8, Township 39 North, Range 9 East. This 
water has been used for the past two seasons with good results. 

The following table shows the number of miles of main outlet 
and covered drains completed for each three months since January 
1, 1917 : 



Date 


Main Outlet 
Open Ditch 

Miles 
constructed . 


MainOutlet 

Covered Drain 

Miles 

constructed 


T,ia,terals 

Covered Drains 

Miles 

constructed 


January 1, 1917 

April 1. 1917 


13.1 complete 

• 




d 

1.25 

2.10 complete 






June 1, 1917 





October 1, 1917 

January 1, 1918 

April 1, 1918 


0.75 
0.75 
1.00 


June 1, 1918 

October 1. 1918 


7.00 
13.00 



In 1917 two gaging stations were established by the State 
Engineer's office in the Rio Grande Drainage District. 

One station was established in the main outlet in the south half 
of Section 34, Township 39 North, Range 9 East, about 0.5 mile 
above the mouth of the outlet. The other station was established 
in the diversion ditch between the main outlet and the Prairie 
Ditch in Section 8, Township 39 North, Range 9 East. . 

Discharge measurements were made about 20 days apart and 
the daily discharge estimates were interpolated from the measure- 
ments, taking into consideration all local conditions which would 
affect the flow between time of measurements. 

The total discharge of the district will be found by adding 
the. daily discharges of the diversion into the Prairie Ditch and 
the discharge at the station one-half mile above the mouth of the 
main outlet. 

The daily estimates for the Carmel and Rio Grande Districts 
follow. 
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Dlseharffa of Carmal Dzmlnair* Blstrlet for 1916 

Run off, Acre-feet, 8192. 

Day Jan. Feb. Mar. Apr. May June July Augr. Sept. Oct. Nov. Dec. 

1 5.0 5.0 5.8 8.1 11.5 13.7 19.4 19.8 14.3 11.5 11.0 S".! 

2 6.0 4.9 5.8 8.1 11.7 13.9 19.6 19.6 14.2 11.6 10.9 8.1 

3 5.0 4.9 5.9 8.2 11.8 14.1 19.8 19.4 14.1 11.7 10.8 8.1 

4 5.0 4.9 6.0 8.2 11.9 14.3 20.0 19.2 14.0 11.8 10.7 8.1 

5 5.0 4.9 6.1 8.3 12.0 14.5 20.1 19.1 13.9 11.8 10.6 8.1 

6 5.0 4.9 6.1 8.3 12.1 14.7 20.3 18.9 13.8 11.9 10.5 . 8.1 

7 5.0 4.9 6.2 8.3 12.2 14.9 20.5 18.7 13.7 12.0 10.4 8.1 

8 6.0 4.8 6.2 8.3 12.3 15.1 20.7 18.5 13.6 12.1 10.4 8.0 

9 5.0 4.8 6.3 8.3 12.4 15.3 20.9 18.3 13.5 12.2 10.2 8.0 

10 5.0 4.8 6.4 8.2 12.5 15.4 21.0 18.2 13.4 12^ 10.2 8.0 

11 5.0 4.8 6.5 8.2 12.6 15.6 21.2 18.0 13.3 12.3 10.0 8.0 

12 5.0 4.8 6.5 8.2 12.7 15.8 21.4 17.8 13.2 12.4 10.0 8.0 

13 5.0 4.8 6.6 8.2 12.8 16.0 21.6 17.6 13.1 12.5 9.8 8.0 

14 5.0 4.8 6.6 8.1 12.9 16.2 21.8 17.4 13.0 12.6 9.8 8.0 

15 5.0 4.9 6.7 8.1 13.0 16.4 22.0 17.3 12.9 12.7 9.7 8.0 

16 5.0 4.9 6.7 8.1 13.0 16.6 21.9 17.1 12.8 12.8 9.6 8.0 

17 5.0 5.0 6.8 8.1 13.1 16.8 21.8 16.9 12.7 12.7 9.5 7.8 

18 5.0 5.0 6.8 8.4 13.1 17.0 21.7 16.7 12.6 12.6 9.4 • 7.8 

19 5.0 5.1 6.9 8.7 13.1 17.2 21.5 16.5 12.5 12.5 9.3 7.7 

20 5.0 5.2 7.0 9.0 13.2 17.4 21.4 16.4 12.4 12.4 9.2 7.6 

21 5.0 5.2 7.1 9.3 13.2 17.5 21.3 16.2 12.3 12.3 9.1 7.5 

22 5.0 5.3 7.2 9.6 13.2 17.7 21.1 16.0 12.2 12.2 9.0 7.4 

23 5.0 5.4 7.3 9.8 13.3 17.9 20.9 15.8 12.1 12.1 8.9 7.3 

24 S.a 5.4 7.4 10.0 13.3 18.1 20.8 15.6 12.0 12.0 8.8 7.2 

25 5.0 5.5 7.5 10.2 13.3 18.3 20.7 15.5 11.9 11.8 8.7 7.0 

26 5.0 5.5 7.6 10.4 13.4 18.5 20.5 15.3 11.8 11.7 8.6 6.8 

27 5.0 5.6 7.7 10.6 13.4 18.7 20.4 15.1 11.7 11.6 8.5 6.6 

28 5.0 5.7 7.8 10.9 13.5 18.9 20.3 14.9 11.6 11.5 8.4 6.5 

29 5.0 5.7 7.9 11.1 13.5 19.1 20.2 14.7 11.5 11.4 8.3 6.4 

30 5.0 8.0 11.3 13.5 19.3 20.1 14.5 11.4 11.3 8.2 6.4 

31 5.0 8.0 13.5 20.0 14.4 11.2 6.4 

Total....l55 147.4 211.4 268.6 397.0 494.9 644.9 529.4 385.5 373.5 288.5 235.1 

Mean 5.0 5.1 6.8 9.0 12.8 16.5 20.8 17.1 12.8 120 9.6 7.6 

Acre-ft 307 294 418 536 787 982 1280 1050 762 738 671 467 

Discharge June 1st to October 31st from comparative Hydrograph of 
1915-17. 



Day 



DIscluurg'a of Carmal Drainasra District for 1917. 
Run off, Acre-feet, 8492. 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 



1 


.. 6.4 


5.7 


5.9^ 


6.8 


9.0 


10.0 


25.3^ 


22.1 


16.0 


12.8 


11.7 


8.6 


2 


.. 6.3 


5.7 


5.9 


6.9 


9.1 


10.0 


25.8 


21.8 


15.9 


12.9 


11.6 


8.5 


3 


.. 6.3 


5.7 


6.0 


7.0 


9.1 


10.0 


26.2 


21.6 


15.7 


13.0 


11.5 


8.4 


4 


.. 6.3 


5.7 


6.0 


7.0 


9.2 


10.5 


26.1 


21.3 


15.5 


13.0 


11.4 


8.3 


5 


.. 6.2 


5.6 


6.0 


7.1 


9.3 


11.0 


26.0 


21.1 


15.3 


13.1 


11.3 


8.2 


6 


.. 6.2 


5.6 


6.0 


7.1 


9.3 


11.5 


25.9 


20.8 


15.1 


13.2 


11.1 


8.1 


7 


.. 6.2 


5.6 


6.1 


7.2 


9.4 


12.0 


25.8 


20.5 


14.9 


13.3 


11.0 


8.0 


8 


.. 6.1 


5.6 


6.1 


7.3 


9.4 


12.5 


25.7 


20.2 


14.8 


13.4 


11.0 


7.9 


9 


-. 6.1 


5.6 


6.1 


7.4 


9.5 


13.0 


25.6 


20.0 


14.6 


13.5 


10.9 


7.8 


10 


.. 6.1 


5.6 


6.1 


7.5 


9.6 


13.5 


25.5 


19.7 


14.4 


13.6 


10.8 


7.7 


11 


.. 6.0 


5.6 


6.2 


7.6 


9.6 


14.1 


25.4 


19.4 


14.2 


13.7 


10.7 


7.6 


12 


.. 6.0 


5.6 


6.2 


7.7 


9.7 


14.7 


25.3 


19.1 


14.1 


13.7 


10.6 


7.5 


13 


.. 6.0 


5.6 


6.2 


7.8 


9.7 


15.3 


25.2 


18.8 


13.9 


13.6 


10.5 


7.4 


14 


.. 5.9 


5.6 


6.2 


7.9 


9.8 


15.9 


25.1 


18.8 


13.7 


13.5 


10.4 


7.3 


15 


.. 5.9 


5.6 


6.3 


7.9 


9.8 


16.5 


25.0 


18.6 


13.6 


13.4 


10.3 


7.2 


16 


.. 5.9 


5.6 


6.3 


8.0 


9.9 


17.1 


25.0 


18.5 


13.5 


13.3 


10.2 


7.1 


17 


.: 5.8 
.. 6.8 


5.6 
5.6 


6.3 
6.3 


8.1 
8.1 


9.9 
9.9 


17.7 
18.3 


24.9 
24.8 


18.3 
18.2 


13.5 
13.4 


13.2 
13.1 


10.1 
10.0 


7.0 


18 


6.9 


19 


.. 5.8 


5.6 


6.4 


8.2 


9.9 


18.9 


24.7 


18.0 


13.4 


13.0 


9.9 


6.8 


20 


.. 5.8 


5.6 


6.4 


8.3 


9.9 


19.5 


24.6 


17.9 


13.3 


12.9 


9.8 


6.7 


21 


.. 5.8 


5.6 


6.4 


8.3 


9.9 


20.0 


24.5 


17.7 


13.2 


12.8 


9.7 


6.6 


22 


.. 5.8 


5.6 


6.4 


8.4 


9.9 


20.6 


24.4 


17.6 


13.2 


12.7 


9.6 


6.5 


23 


.. 5.8 


5.6 


6.5 


8.5 


9.9 


21.1 


24.3 


17.4 


13.1 


12.6 


9.5 


6.4 


24 


.- 5.8 


5.6 


6.5 


8.5 


9.9 


21.7 


24.1 


17.3 


13.1 


12.5 


9.4 


6.3 


25 


.. 5.8 


5.7 


6.5 


8.6 


9.9 


22.2 


23.8 


17.2 


13.0 


12.4 


9.3 


6.2 


26 


.. 5.7 


5.7 


6.5 


8.7 


9.9 


22.8 


23.6 


17.1 


12.9 


12.3 


9.2 


6.1 


27 


.. 5.7 


5.8 


6.6 


8.7 


9.9 


23.3 


23.3 


16.9 


12.9 


12.2 


9.1 


6.0 


28 


.. 5.7 


5.8 


6.6 


8.8 


10.0 


23.8 


23.1 


16.7 


12.8 


12.1 


8.9 


5.8 


29 


.. 5.7 




6.6 


8.9 


10.0 


24.3 


22.8 


16.6 


12.8 


12.0 


8.8 


5.7 


30 


.. 5.7 




6.7 


8.9 


10.0 


24.8 


22.6 


16.4 


12.7 


11.9 


8.7 


6.6 


31 


.. 5.7 
.184.3 


157.8 


6.7 
195.0 


237.2 


10.0 
300.3 


506.6 


22.3 
766.7 


16.2 
581.8 


4i8."'5 


11.8 
400.5 


307.0 


6.6 


Total.. 


219.8 


Mean 


.. 5.95 


5.64 


6.29 


7.91 


9.69 


16.9 


24.7 


18.8 


14.0 


12.9 


10.2 


7.09 


Acre-ft.... 


... 366 


313 


387 


471 


596 


1010 


1520 


1160 


833 


793 


607 


436 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Disoliarir* of Carmal Drainair* Blstriet at Mala, Onttot for 1918. 

Run off. Acre-feet, 6713. 



Day 



Jan. Feb. Mar. 



1 5.6 

2 5.6 

3 5.6 

4 5.6 

5 5.6 

6 5.6 

7 5.5 

8 5.5 

9 5.5 

10 5.-5 

11 5.5 

12 5.5 

13 5.4 

14 5.4 

15 5.4 

16 5.4 

17 5.4 

18 : 5.4 

19 5.3 

2^ 5.3 

21 5.3 

22 5.3 

23 5.3 

24 5.3 

25 5.3 

26 5.2 

27 5.2 

28 5.2 

29 5.2 

30 5.^ 

31 5.2 

Total....l67.3 

Mean 5.4 

Acre-ft 332 



5.2 
5.2 
5.2 
5.2 
5.2 
5.1 
5.1 
5.1 
5.1 
5.1 
5.1 
5.2 
5.2 
5.2 
5.3 
5.3 
5.4 
5.4 
5.4 
5.5 
5.5 
5.6 
5.6 
5.6 
5.7 
5.7 
5.8 
5.8 



149.8 

5.4 

300 



5.9 
5.9 
6.0 
6.1 
6.2 
6.4 
6.6 
6.8 
7.0 
7.2 
7.4 
7.6 
7.8 
7.9 
8.0 
8.2 
8.4 
8.6 
8.8 
8.8 
8.7 
8.7 
8.7 
8.6 
8.6 



8. 
8. 
8, 
8. 
8. 
8. 
239. 
7. 



5 
5 
4 
4 
3 
3 
3 
7 



Apr. 

8.2 
8.2 
8.2 
8.1 
8.1 
8.1 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
7.9 
7.9 

7.9 

7.9 

7.9 

7.9 

7.8 

7.8 

7.8 

7.8 

7 

7 

8 

8 

8 

8 



May June July Aug:. Sept. Oct. Nov. Dec 



474 



8.8 
9.0 

242.1 

8.1 
482 



9.2 
9.4 
9.6 
9.8 
10.0 
10.2 
10.4 
10.6 
10.8 
11.0 
11.2 
11.4 
11.6 
11.8 
12.0 
12.2 
12.4 
12.6 
12.8 
13.0 
13.2 



.4 
.6 



.2 
.4 



13. 
13. 
13.8 
14.0 
14. 
14. 
14.6 
14.8 
15.0 
15.2 
378.2 
12.2 
750 



15.3 
15.4 
15.6 
15.8 
16.0 
16.2 
16.3 
16.5 
16.8 
17.0 
17.3 
17.5 
17.8 
18.0 
18.3 
18.5 
18.8 
19.0 
19.3 
19.5 
19.7 
19.9 
20.1 
20.3 
20.4 
20.3 
20.1 
.0 
,8 
19.7 



20".( 
19.1 



545.2 

18.2 

1080 



19.5 

19.4 

19.2 

19.1 

18.9 

18.7 

18.6 

18.5 

18.3 

18.2 

18.0 

17.9 

17.7 

17.6 

17.5 

17. 

17. 

16. 

16. 

16. 

15. 

15.3 

14.9 

14.5 

14.1 

13.7 

13.3 

12.9 

12.5 

12.1 

11.7 

512.0 
16.5 

1010 



.4 
.3 

.9 
.5 

.1 

.7 



11.3 
10.9 
10.5 
10.1 
9.7 
9.4 
9.0 
8.5 
8.0 
8.0 
8.1 
8.2 
8.3 
8.4 
8.5 
8.6 
8.7 
8.8 
8.9 
9.0 
9.1 
9.2 
9.3 
9.4 
9.5 
9.5 
9.6 
9.6 
9.7 
9.7 
9.7 
285.2 
9.2 
566 



9.8 
9.8 
9.9 
9.9 
10.0 
10.0 
10.1 
10.1 
10.2 
10.2 
10.3 
10.3 
10.4 
10.4 
10.5 
10.5 
10.6 
10.7 
10.8 
10.7 
10.6 
10.5 
10.4 
10.3 
10.2 
10.1 
10.1 
10.0 
9.9 
9.8 

307.1 

10.2 

607 



9.7 
9.6 
9.5 
9.4 
9.4 
9.3 
9.2 
9.1 
9.0 
9.0 
8.9 
8.8 
8.8 
8.7 
8.7 
8.6 



8 
8 
8 
8 
8 
8 
8 
8 
8.8 
8.9 
9.0 
9.1 
9.2 
9.3 
9.3 
277.6 
9.0 
553 



9.4 
9.4 
9.5 
9.6 



.7 
.7 
.8 
.9 
.9 



9. 
9. 
9. 
9. 
9. 
10.0 
10.0 
10.1 
10.1 
10.0 
9.9 
9.8 
9.7 
9.6 
9.5 
9.4 
9.3 
9.2 
9.1 
9.0 
8.9 
8.8 
8.7 
8.6 
8.5 
8.4 



283.5 

9.4 

559 



Discharg'e of Bio Grande Drainasra District at IKain Ontlat for 1917. 

S^ Sec. 34. T. 39 N., R. 9 E. 



Day 

1 .. 

2 - 

3 .. 

4 .. 

5 .. 

6 -. 

7 .. 

8 .- 

9 .. 

10 .. 

11 .. 

12 .. 

13 .. 

14 .. 

15 .. 

16 .- 

17 .. 

18 -. 

19 -. 

20 .. 

21 .. 

22 - 

23 .. 

24 .. 

25 .. 

26 .. 

27 -. 

28 .. 

29 .. 

30 .. 

31 .. 
Total. 

Mean 

Acre-ft. 



Jan. Feb. Mar. Apr. May June July 

25.0 

25.2 

25.4 

25.7 

^ 26.0 

26.7 

27.4 

28.1 

28.8 

29.5 

30.2 

30.9 

31.6 

32.3 

33.0 

33.7 

34.4 

35.1 

. 35.8 

36.5 

37.2 

37.9 

38.6 

39.3 

40.0 

40.6 

. -..: 41.1 

40.9 

40.7 



40.5 

998.1 

33.3 

1980 



July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


40.3 


14.2 


5.6 


5.3 


5.4 


14.0 


40.1 


14.0 


5.6 


5.4 


5.4 


13.8 


39.9 


13.8 


5.6 


5.4 


5.4 


13.7 


39.7 


13.6 


5.6 


5.5 


5.3 


13 5 


39.5 


13.4 


5.6 


5.5 


5.3 


13.4 


39.3 


13.2 


5.5 


5.6 


X 5.2 


13.2 


39.1 


13.1 


5.5 


5.6 


5.2 


13.1 


38.9 


13.0 


5.5 


5.7 


5.1 


12.9 


38.7 


12.7 


5.5 


5.7 


5.1 


12.8 


38.5 


12.3 


5.5 


5.8 


18.7 


12.7 


38.3 


12.0 


5.4 


5.8 


18.5 


12.5 


38.1 


11.6 


5.4 


5.9 


18.2 


12.4 


37.9 


11.3 


5.4 


5.9 


17.9 


12.2 


37.7 


10.9 


5.4 


6.0 


17.7 


12.0 


37.5 


10.6 


5.3 


6.0 


17.4 


11.8 


37.3 


10.2 


5.3 


6.1 


17.2 


11.7 


37.1 


9.8 


5.3 


6.1 


16.9 


11.6 


36.9 


9.5 


5.2 


6.2 


16.7 


11.5 


36.7 


9.2 


5.2 


6.1 


16.4 


11.4 


36.5 


8.8 


5.2 


6.0 


16.2 


11.3 


36.3 


8.5 


5.1 


6.9 


15.9 


11.2 


3*3.1 


8.1 


5.1 


5.8 


15.7 


11.1 


35.9 


7.8 


5.1 


5.7 


15.4 


11.0 


35.7 


7.5 


5.0 


5.7 


15.2 


10.9 


35.5 


7.2 


5.0 


5.6 


15.0 


10.8 


35.3 


6.9 


5.1 


5.6 


14.8 


10.7 


35.1 


6.6 


5.1 


5.6 


14.6 


10.6 


34.8 


6.3 


5.2 


6.5 


14.4 


10.5 


14.8 


6.0 


5.2 


5.5 


14.2 


10.4 


14.6 


5.8 


5.3 


5.5 


14.1 


10.3 


14.4 


5.7 




5.5 




10.2 


1096.5 


313.6 


15*9.8 


177.5 


388.5 


369.2 


35.4 


10.1 


5.3 


5.7 


13.0 


11.9 


2180 


621 


315 


350 


774 


732 


are in 


cubic 


feet 


per second. 
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Disel&arir* of Bio Oranda Dralnaga District, IKaln Ontlat, for 1918. 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


.. 10.1 


7.6 


5.6 


4.2 


5.6 


16.4 


20.4 


9.9 


4.7 


6.5 


17.6 




2 


.. 10.0 


7.6 


5.4 


4.2 


^.6 


16.8 


20.0 


9.5 


4.8 


6.6 


17.7 




3 


.. 9.9 


7.6 


6.7 


4.3 


5.6 


17.2 


19.7 


9.0 


4.8 


6.6 


17.7 




4 


.. 9.8 


7.6 


8.1 


4.4 


5.7 


17.6 


19.4 


8.7 


4.8 


6.7 


17.8 




5 


.. 9.7 


7.7 


7.8 


4.5 


5.7 


18.0 


19.0 


8.4 


4.8 


6.7 


17.8 




6 


.- 9.6 


7.7 


7.5 


4.5 


5.8 


18.4 


18.7 


8.1 


4.9 


6.8 


17.9 




7 


.. 9.5 


7.7 


7.3 


4.6 


5.9 


18.8 


18.4 


7.8 


4.9 


6.8 


17.9 




8 


-. 9.4 


7.7 


7.5 


4.7 


6.0 


19.2 


18.0 


7.5 


4.9 


6.9 


18.0 




9 


.. 9.3 


7.8 


7.6 


4.8 


7.1 


19.6 


17.6 


7.2 


5.0 


6.9 


18.0 




10 


.. 9.2 


7.8 


7.8 


4.8 


8.2 


20.0 


17.2 


7.0 


5.0 


7.0 


18.1 




11 


.. 9.1 
.. 9.0 
-. 8.9 
.. 8.8 
.. 8.7 


7.8 
7.9 
7.9 
7.9 
8.0 


7.9 
8.1 
8.2 
8.4 

8.5 


4.8 
4.9 
4.9 
4.9 
5.0 


9.3 
10.4 
11.5 
12.6 
13.7 


20A 
20k 
21.2 
21.6 
22.0 


16.8 
16.5 
16.2 
15:9 
15.6 


6.7 
6.4 
6.1 
5.9 
5.7 


5.0 
5.1 
5.1 
5.2 
5.3 


7.0 
6.9 
6.9 
6.9 
6.8 


18.1 
18.2 
18.2 
18.3 
18.3 




12 




13 




14 




15 




16 


.. 8.6 
.. 8.5 
.. 8.4 
.. 8.2 


8.0 
8.0 
7.8 
7.6 


8.7 
8.8 
9.0 
9.1 


5.0 
5.0 
5.1 
5.1 


14.8 
15.9 
17.0 
18.0 


22.4 
22.8 
23.3 
23.8 


15.3 
15.0 
14.6 
14.3 


5.5 
5.3 
5.1 
4.9 


5.4 
5.5 
5.6 
5.7 


6.8 
6.8 
6.7 
6.7 


18.4 
18.4 
18.5 
18.6 




17 




18 




19 




20 : 


.. 8.0 


7.4 


9.2 


5.1 


19.0 


24.2 


14.0 


4.7 


5.8 


6.7 


18.7 




21 


.. 7.8 
.. 7.6 


7.2 
7.0 


9.4 
9.5 


5.2 
5.2 


20.0 
20.9 


23.9 
23.5 


13.6 
13.3 


4.4 
4.4 


5.9 
6.0 


18.1 
18.1 


18.7 
18.8 




22 




23 


.. 7.4 


6.8 


3.7 


5.2 


20.9 


23.2 


13.0 


4.5 


6.1 


18.0 


18.8 




24 


-. 7.4 


6.6 


3.8 


5.3 


13.2 


22.8 


12.6 


4.5 


6.2 


18.0 


18.9 




25 


.. 7.4 


6.4 


3.8 


5.3 


13.6 


22.5 


12.3 


4.5 


6.2 


17.9 


18.9 





26 


.. 7.4 


6.2 


3.9 


5.4 


14.0 


22.1 


12.0 


4.6 


6.3 


17.9 


19.0 




27 


.. 7.5 

.. 7.5 


6.0 
5.8 


3.9 
4.0 


5.4 
5.5 


14.4 
14.8 


21.7 
21.4 


11.6 
11.3 


4.6 
4.6 


6.3 

6.4 


17.8 
17.8 


19.0 
19.0 


• 


28 




29 -v.... 


.. 7.5 




4.0 


5.5 


15.2 


21.0 


11.0 


4.7 


6.4 


17.7 


19.0 




30 


.. 7.5 




4.1 


5.5 


15.6 


20.7 


10.6 


4.7 


6.5 


17.7 


19.0 




31 


.. 7.5 




4.1 




16.0 




10.3 


4.7 




17.6 






Total.. 


.265.2 


207.1 


211.4 


148.3 


382.0 


627.3 


474.2 


189.6 


164.6 


332.3 


551.3 




Mean 


.. 8.6 


7.4 


6.8 


4.9 


12.3 


20.9 


15.3 


6.1 


5.5 


10.7 


18.4 




Acre-ft.... 


... 529 


411 


418 


292 


756 


1240 


941 


375 


327 


658 


1090 





Discharga of Bio Oranda Drainaira District, Diversion Into Prairie Ditch, at 

SWy^ of NE^ Sec. 8, T. 39 N., B. 9 ie., for 1917. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 ..... 

26 

27 

28 

30 

31 

Total.. 

Mean 

Acre-ft.... 



Jan. 



uly 


Aug. 


Sept. 


Oct. 


Nov. Dec 




19.8 


19.4 


16.2 


16.3 




19.8 


19.4 


16.4 


16.1 




19.8 


19.4 


16.6* 


15.9 




19.8 


19.2 


16.8 


15.7 


■1 


19.8 


19.0 


17.0 


15.5 




19.8 


18.8 


17.2 


15.3 




19.8 


18.6 


17.4 


15.1 




19.8 


18.4 


17.6 


14.9 




19.8 


18.2 


17.8 


14.8 




19.8 


18.0 


18.0 


1.0 




19.8 


17.8 


18.2 


1.0 




19.7 


17.6 


18.4 


1.0 




19.7 


17.4 


18.6 


1.0 




19.7 


17.2 


18.7 


1.0 




19.7 


17.0 


18.8 


1.0 




19.7 


16.8 


18.9 


1.0 




19.7 


16.6 


19.0 


1.0 




19.6 


16.4 


19.1 


1.0 




19.6 


16.2 


18.9 


1.0 




19.6 


16.0 


18.7 


1.0 




19.6 


15.8 


18.5 


1.0 




19.6 


15.6 


18.3 


1.0 




19.6 


15.4 


18.1 


1.0 




19.5 


15.1 


17.9 


1.0 




19.5 


15.2 


17.7 


1.0 




19.5 


15.3 


17.5 


1.0 




19.5 


15.4 


17.3 


1.0 




19.5 


15.6 


17.1 


1.0 


19. 8 


19.5 


15.8 


16.9 


1.0 


19.8 


19.4 


15.0 


16.7 


1.0 


19.8 


19.4 




16.5 


1.0 


59.4 


609.4 


512.6 


550.8 


160.6 


19.8 


19.7 


17.1 


17.8 


5.4 


118 


1210 


1020 


1090 


321 



f^nless otherwise noted, all discharges are in cubic feet per second. 
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Z,iBthmrz^ of Bio aranda Draina^ District, DiveMion Into Vrairie ' Ditoli 

for 1918. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
32 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Total. 

Mean 

Acre-ft... 



Jan. 



6.4 
6.6 
6.7 
7.1 

7.4 



7 
8 
8 
8 

66.6 

7.4 

132 



Apr. 


May 


June July 


Augr- 


Sept. 


Oct. 


Nov. Dec 


8.7 


15.0 


14.7 


21.6 


12.2 


8.9 


16.0 


4.8 


9.0 


15.2 


15.0 


21.6 


11.4 


9.3 


16.1 


4.8 


9.1 


15.4 


15.3 


21.7 


10.5 


9.7 


16.2 


4.8 


9.4 


15.5 


15.6 


21.7 


10.0 


10.1 


16.3 


4.7 


9.6 


15.6 


15.9 


21.8 


9.6 


10.5 


16.4 


4.7 


10.0 


15.6 


16.2 


21.8 


9.3 


11.0 


16.5 


4.7 


10.2 


15.3 


16.5 


21.9 


9.0 


11.5 


16.6 


4.6 


10.4 


15.0 


16.8 


21.9 


8.7 


12.0- 


16.7 


4.6 


10.6 


14.7 


17.1 


22.0 


8.4 


12.5 


16.8 


4.6 


11.0 


14.4 


17.4 


22.1 


8.1 


12.8 


16.9 


4.5 


11.0 


13.6 


17.7 


22.2 


7.8 


13.0 


17.0 


4.S 


11.2 


12.8 


18.0 


22.2 


7.5 


13.2 


17.0 


4.5 


11.4 


12.0 


18.4 


22.0 


7.2 


13.4 


16.9 


4.5 


11.6 


11.2 


18.8 


21.6 


6.9 


13.6 


16.9 


4.4 


11.8 


10.4 


19.1 


21.1 


6.6 


13.8 


16.9 


4.4 


12.0 


9.6 


19.4 


20.5 


6.4 


14.0 


16.8 


4.4 


12.2 


8.8 


19.8 


20.0 


6.2 


14.2 


16.8 


4.4 


12.4 


8.0 


20.1 


19.5 


6.0 


14.4 


16.8 


4.3 


12.6 


7.2 


20.3 


19.0 


5.8 


14.6 


16.7 


4.3 


12.8 


6.4 


20.6 


18.5 


5.7 


14.8 


16.7 


4.3 


13.0 


5.7 


20.7 


18.0 


5.6 


15.0 


5.3 


4.2 


13.2 


5.1 


20.8 


17.5 


5.8 


15.1 


5.3 


4.2 


13.4 


4.6 


20.9 


17.0 


6.1 


15.2 


5.2 


4.2 


13.6 


12.3 


21.0 


16.5 


6.4 


15.3 


5.2 


4.1 


13.8 


12.6 


21.0 


16.0 


6.7 


15.4 


5.1 


4.1 


14.0 


12.9 


21.1 


15.5 


7.0 


15.5 


5.1 


4.1 


14.2 


13.2 


21.2 


15.0 


7.3 


15.6 


5.0 


4.0 


14.4 


13.5 


21.3 


14.5 


7.6 


15.7 


5.0 


4.0 


14.6 


13.8 


21.4 


14.0 


7.9 


15.8 


4.9 


4.0 


14.8 


14.1 


21.5 


13.5 


8.2 


15.9 


4.9 


4.0 




14.4 




13.0 


8.5 




4.9 




356.0, 


373.9 


563.6 


595.2 


240.4 


401.8 


383.7 


131.7 


11.9 


12.1 


18.8 


19.2 


7.8 


13.4 


12.4 


4.4 


708 


744 


1120 


1180 


480 


797 


762 


262 ..... 



Unless otherwise noted, all dischargres are in cubic «feet per second. 



CHAPtER V 



WATER RIGHT DECREES 

The system of indexing the Water Bight Decrees on file in this 
office was inaugurated by Mr. A. A. Weiland and is efficient and 
satisfactory in every way. The only weakness of this system is the 
incompleteness, due to the fact that the Clerks of the District Courts 
do not always file, in this office, the certified copies of decrees issued 
in their particular districts, although this is required by statute. 

Efforts are still being made to secure copies of all these missing 
decrees and it is to be hoped that eventually the files will be 
complete. 

While it is impossible to publish anything like a complete list 
of decrees on file, it is believed that even a few will be of assist- 
ance to at least that part of the state affected. With this in view 
the following list has been made for Water Districts Nos. 14, 17 
and 67 in Irrisration Division No. 2. 
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NINETEENTH BIENNIAL REPORT 



DITCH DECREES 



STATE ENGINEER OF COLORADO 

CROVLBY, EI PASO; LIHCOIJ. SIMM. 
.-, Q POSBIO. LAS AHIMA8. OTBRO. KXOfA 
DISTRICT NO. 17 DIVISION NO. * CXXWHES up eEHT. 



APPlOFMAWOil 



nium or htch 



U)CATION 



dSSSS 



Twp. lUagt 



PM. 



THAIiyEM 



K 



•h Fk 



fK M ftB m 



ICT 



m 

1T6 



llBwtj >ord 



T«T 



_2aaAM. 



m^ 



m 



1Z&. 



•Pamn PltA ftf l|rt iTj jnllltl 

ArkaawB Rii»r iaba, Risar- 

TDlr k Cenal Bn'a Cinn) 



.fAtlin. 



lee 



Arkanstfl Ri'vwr lanA, RsBcr- 



» 



UU-UA 



166 
1X2- 



166 
1^^ 1 10 



i . Hoaa Critfc 



«**H" 



fflT«nild» 



iM^m GiiMl 



jitkaauLKJljax^ 



lg/T4 



lUiZS. 



zts 



5VV 



6tt 



HT^MIIl Rlifr 



iscJL&M 



44-8 



£2au 



£S1- 



.^Ib. 



*-*■— ^* »t^«lp 



MAJZ/fii- 



as.o 



gas 



681 



6th 



ArtanaaH BInr 



AW W9i 



U4^6i 



5£ 



295 



66V 



6th 



izkem&A-Max- 



D«o a/84 



846.0 



£2S. 



£SE. 



life 



iUik 



B SJTcr 



MBh 1/W 



fiSLtlfL 



S£ 



£2L 



6BW 



^Ik 



Ayk*Mft« B1-— r 



■CT 14/9T 



OT.O 



££&. 



ML 



^A 



irlranw Mtt 



Mah 18/aa 



flo.o 



ID. 



£A&. 



£B1_ 



.ith. 



Boma CraA 



p«« fl/aa 



JA^fl. 



E3b 



^ 



6th 



ATVuman Blwr 



Sap »a/w 



166^0 



e4 



££&- 



£BIL 



.6th 



166 
I3JL 



166 
213. 



11. 



gottw Irrigating 



krY'""' ^'— * 



twh gl/9fl 



la.Q e& 



fiSSL 



£n_ 



jbth 



!£. 



nrnnlrad Arraja 



>»i.ftft>«^ AT-T-wyn 



frt 87/W 



.la. 



£42. 



AU. 



.£ih 



16T 
iTa Mig 



Ot«f Ci>n«l 



^■■■V.W* PIlMy 



M«fc yg" 



lU^ 



11 



£2a. 



111. 



.fiib 



16T 
1T9 1114 



i$; 



Hooljr Tord 



H-Vnwa B<»«T 



JiAX_fi/S(L 



Ji&.M 



aa 



22S. 



£21. 



.gih 



ITSJUi 



hi J. Oafltriga 



CrofllMd Arroja 



jaa_a^U- 



_&^ai 



£4&. 



ffiL 



.£Jb 



168 

m 



1BQ_ JLi 



169 



^ritmtmr 



/^ti*«T-a«ti ATTaj* 



JIU-l/Sl. 



8t7fe ife 



2fiL 



IfiL 



1^ 



IT 



18- 



mtmfmn ft-wi^V 



^iBBU-CZUk- 



18/91 



.61^84. 



£..842. 



AU- 



.fiih 



flBiMdy 



H0XTI4- Gib ah 



80 



m 



m 



m 



IL 



gg 



12l 



TjumVtoti 



FTlMtar Ifft 8 



Wi Jt Bator 



T^TmVtow 



^ -T. A«A»yftW 



Jwn lfl/88 



_grvji_ 



g* 



gjfi. 



King Aarroy 



llnh l/« 



.£a£1 



e& 



£4S. 






.£ih 



.^tt 



Afi*«T«QB Arrays 



iteh i;/yg 



8. a 10 



843 



66> 



6th 



^»V^wa« Rl«r 



Majr 18/98 



16 tQ 



iq::22&. 



6&» 



.gth 



""C ^'•»''*y» 



Jun 1/93 



9.76 



Ba> 



£iS. 



££E_ 



6th 



Crootoa .Arr^CT 



AMg 89/98 



9fl9 



84S 



lAL 



6th 



181 



162. 



84 



iBhiB Glial 



ArkanaaB 5lTer 



Attn 30/93 



446.0 



84 



ggs 



66V 



6th 



1ft. 



Tffrt TiT^ff ^fffft'' 



ArkanaaB HlTer 



Anit 31/ta 



ITl.O 



S8 



1& 



6ev 



6th 



ttft. 



la. 



n>>« 



lyaniM. 



lae. 



ralrrlaw Bxtanalon of 

gyaafcaa ArTOy* 



Atoi>« nT-««v 



Daa H/94 



Ju^A. 2& 



22S. 



JBaL^ 



.£th 



QyaalMA Arroya 



Jan 11/96 



24.84 



ii 



g4S 



66V 



6t)] 



£fi- 






HaTaan gllnVaraian 



Horaa Creak 



hss. 



iOL 



192. 



Iiafi. 



g9 



30- 



£L 



Jon 82/97 



-tit. 



42. 



zss. 



£SL 



£tb 



Caborna 



Horaa Creak 



JSBJUHL 



14.4 



£8&. 



64W 



AA 



Wot Syriwjp Canal 



Haraa Creak 



Qot 24/99 



60.0 



AflQha Tallay 



AdQh4 Crwrt 



P90 1/99 



J£^6- 



84 



gBlarge—nt of Oabcrna 



Korea Cre ek 



Dao 1/99 



18.8 



11&. 
228 



121- 



Ajfe 



64W 



6th 



Hair Rja-ltif fienjil 



Horaa Creak 



Jul B/01 



2QQ^£L 



IgQi. 



SI. 



Cheyaana 



Adoba Craak 



Dao 19/01 



2.46 



86 



2gS 



63V 



6th 



11196 



83 



OtTO Canal 



Arkenaaa BlTar 



g«b g/Qg 



l&hsiL 



11 



Z2S. 



£SM- 



lt& 



ni96 



33 



Otaro Canal 



ArkaosaaSlvar 



Pah 2/03? 



169.92 



17 



1^ 



S9V 



6th 



hss. 



jaKhl. 



PBtt«T«nn Hnllft^ A^roy 



Mnh «fi/07 



_4^^ 



£3S. 



171- 



£th 



AC 




>1A 



Baa.CaaAl and laaf 
'■ C«aal _ 

Baa.,Caaal aad Lnd 
^■ fl«a *l B rl'lr T***' 



mun 



-IIM 



8.0 



lla«ta»lt Crtrt 



aw.8V/04 



IQQtO 



X4&^ 
148. 



^fil- 



.Ath 



10i_ 



Aik 
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STATE ENGINEER OF COLORADO 



DITCH DECREES district no. 17 division no. 2 counties 


Otara ft Xieaa 
Bant.Crawlay.Xl Paaa.Llnaaln.Blbart p--w, . 


r.*a AniBAB, 










Matty 
Hoabti 


KAMI or DRCB 


APPROPKIATION 




LOCATION 




TRANSPBRS 


1 

1 REMARKS 




' 


oown 


D>te 


s: 


■m 


Tw,. 


BUK 


P.M. 


h: 


:jw 




1 
[MO 


• •• . 


HBllatt le* 1 


Bok 0raak(8a.Branak of) 


Baa. l/»0 


18.0- 


4 


8*8 


67 H 


6tb 










!,240 




Sana Arrojt. Trivia lakaa 


Sand Axreva 


Anr.ST/Vl 


6.0 


^ 


188 


66 W 


6tk 










, 1 1 


Oraan 


Horaa Craak 


JaB.CB/9S 


88.0 


^» 


819 


66 1 


6th 










1 r 

,£60' 1 


Itollatt lo. 1 iBlarRaBaiit 


Bok 0raak(8a.Branah) 


Iter. 1/M 


88.0 


4 


888 


6T.1 


6th 






I 




iZi. 


1, 1' 


Canal lo.l. 
Box Springa Canal ft Bia.Sya./ 


Horaa Oraak 


Oot.Bi/99 


£4.0 


80 


168 


66 W 


6th 










;?sa 


ll Canal lo.l Bal. 
..... |Bez SprlBS* Canal ft Rea.Sya./ 


Bbraa Craak 


JUy e/01 


899.6 


80 


188 


66 W 


6th 






' 






1 

, . : ' Tha Svlak Soppljr Oaaal 


ipllhapa BIT ar 


jQlytO.OS 


898.71 


19 


868 


69 W 


6th. 










t*4£ 

I: 


I 'I 


Adoka Craak 


lfay.l£/08 


800.0 


88 


178 


64 W 


6th 










1 


Sp-nd ArroTa Trivia Xalras Inl. 


Sand AZTOja 


Jon.se/OS 


68.6 


86 


IBS 


68 1 


6th 










^% 


,p£a-- . 


Otaro Canal 


Arteaeaa BlTor 


July 8/08 


169.91 


17 


888 


69 W 


6th 






¥ 




bn 


1 1 
\ ;I.«wla Sopply Sl«eh Vo. 1 


Bob Craak 


Jaly89/08 


97.0 


8 


808 


66 1 


6th 


- 








W4 


1 i 
ilLawla SavplT' Dlteli lo. t 


Bob Craak 


Jol/«9/08 


97.0 


16 


808 


66 1 


6th 










294 


> -' 


Blala 


Adoba Craak 


llir.80/04 


80.0 


8 


808 


68 W 


6th 










««1 






Borth Prong lioat^ns Crk. 


Apr. 1/04 


78.0 


£8 


188 


14 V 


6th 






S 


. 


\m 


1 


Soraa Crk.ft Blaok Draw B.ftBas 
Bya.aersa Crk.ftBlaek Iraw 


Horaa Craak 


Aa«. 81/04 


44.6 


11 


818 


66 1 


61fe 










L 


S , 


Hardaaty 


Maataac Oraak 


Pab.Sl/08 


160.0 


18 


848 


61 1 


6th 








, 


S4I 


J 1 

B 


Soraka 


Aplihapa BItot 


mj 10/08 


800.6 


81 


868 


60 W 


6th 










>9 


atifaVa 


SaoBdara Arroya 


Mar lOifde 


100. 


81 


868 


60 W 


6th 






' 




~ 1 SltaA M.X. 
1 Pralrla Lanft ft Xrr.Co'a Saspl 


Dry Oraak 


Baa. 4/08 


880.0 


88 


— I— 
868 


68 W 


6th 






i 




i?l 


5 lwiP*»*ii tA* Suwly Caaal 


fact Band Oraak 


Ba».80/06 


77.8 


88 


108 


67 t 


6th 






1 




|2£ 


1 1 

1 


Tlapaa Craak Bitoh Va* 1 


TlBTPaa Craak 


jta.n/oe 


880.0 


















S« 




Tlanaa Czk.Ictaral B«Vo*l 


Dry Craak(B.ft Camta Ika 


Jan. 81/06 


171.0 
















' 


i?J 


!1 , 


TlMpaa Craak latarpl Ho. 8 


Tlavaa ft Bry Craaka 


Jaq/Sl/OS 


88.6 


















84 


1 i 

r4.1 1 


Bad Tov 


lioatang Oraak 


Jon. 8/04 


188 .< 


88 


848 


61 1 


6th 




1 


! 
1 




;** 


1 


Baad Horaa Oraak 


Baad Hpraa Oraak 


Jnl. S/0« 


U.6 


8 


198 


67 1 


6th 






i 
1 




21 


i4 


Great Borthara Canal ft Baa.Sy 
draat Bartkars Oanal. 


Horoo Craak 


Jan.80/0T 


86.0 


9 


lesi 


66 1 


6th 






i 




^' 


\ ""] 


CroB Bplar irr.aytaa.Wall A. 


Horaa Craak Undarfloa 


Jan. 80/07 


8.0 


87 


198 


66 1 


6th 










2 


21 


Tlavaa Ctaak Lataral Ba.l 


Dry Oraak(B.ft Center Viim 


.Pab.ie/OT 


60.0 


















> 


M -— 


Tlaoaa Crk.Pltok Bo.l.Bal. 


Tlivaa Craak 


Bab .18/0* 


SBO.O 


















> 


^ ^ ^ — ** 


Laa 


Sandy Arroya 


■17 es/OT 


76.0 


18 


868 


61 1 


6th 






/* 




J5 


Tl&caa Crk.Sitoh Ho.S.ftil 


Tlavaa Oraak 


Aoe.tl/OT 


788.0 


















J 




Baldwin StaVba 


Arkanaaa BlTar 


B9T.80/0T 


88.08 


18 


888 


68 1 


6th 










P 


A — ^ 


Tlnaa Craak flald Sltok Bo. 3 


Tiapaa ft Ory Oraoka 


9an. 8/08 


84.0 


















i 


M — . 


Tlavaa Oric.Savply Utah Be. 2 


Dry Craak(Oaatar folk) 


Jna. S/Ot 


806.0 


















ll 


iri, — 


TlBvaa Cik.Iat.Bitoh Be.S.Bnl 


Tlapaa ft Dry Oraaka 


JBB. 8/oe 


89.6 


















. 


ttd — 


Cewdaa Bo. t 


Waat Pond Oraak 


Jnl. 18/08 


18.0 


88 


188 


67 V 


6th 


• 








1 


id — 


2lBvaa Crk.Iataral S. B*.l.Bi 


JJrj Oraak(B.ftOaBtar Ika. 


loot. 6/08 


68.0 












a 








m — 


Gaorira lavla B.Bo.l Bal. 


Bab OraakfBranak of) 


BOT.&S/OS 


76.0 


8 


SOS 


68 W 


6th 




. 






• 


2«] — 


Gaorga lavla B.Ba.t Bnl. 


Bob Craak(Braiwb af ) 


Bor. 12/08 


76.0 


16. 


t08 


68 f 


6th 














Gaona Laala Sopply Dltoh Bo. 


1 Bab Craakd.Braaab' 


BOT. 18/08 


86.0 


80 


808 


66 1 


6th 








' 


P 

1 




























T 


























• 
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NINETEENTH BIENNIAL REPORT 



8TATE BNGINBEK OF COLORADO 





DITCH DECREES district no. it diyimonno. fi counties 


PMbla. Us 4mim«. Otara * KimM. 






."• 


N^ 


MAMKOriNTCH 


AmorUATIOIl LOCATKNI TBAKII 


fm 








■.«. 


DM* 


B^ 


Smr. 


T-r. 




P.M. 


.STL 


sr 












PiupfBtaUM »lir« 


Mar. l/b« 


aft-fift 




M8 


„ . 
Hf 


ftfk 




















J...C0/O0 


ft.O 


li 


XA8 


BA W 


6tk 














IliMi^Mi Wa. 1 


L.»« 9tmA erMk 


l.l.lfl/0« 


1B.0 




IM 


»T f 


ftk 
















Box torian OmmI ft Bm.Bj** 


Rara* Crfak , 


San.ll/M 


Xttafi- 


M 


198 


B6 W 


6tta 






1 

1 










Utoh. 


Ctm iDttaa Arrovm 


aaa.lC/Ofl 


40.0 


1^. 


198 


M f 
















1 bruMh 
nnnrn ItfMli l-riri-" «»^»^ ■«.bHMi« sv.ibih evMk * «. 


v.ii.sa/io 


£&«a_ 


2£ 


* 


M W 


Atk 


















• 


Baa. lAO 


60.0 


X9 


f09 


69 V 
66 W 


61k 
6^ 












































• 






























• 












































1 






























































\ 












































■ 






















1 
1 

" 








■ 






























































• 
















































1 






























1 














• 


























■ 
































•• 


























































^ 
















































































1 




- 




































1 








■ 




• 
















































• 






















4— 


































































































• 














. 








































































































■■ 
































-" 




























• 
















































■ 
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XRAI8FB£ 

DITCH DECREES 



DISTRICT NO. 



STATE ENGINEER OF COLORADO 

CBOVUEY, SL PASO. UllOOU. 

2KLBBBT. FUBBLO. US AVZMAS. 
COUNTIES O^BO* KIOVA ASD BBHT 



17 



DIVISION NO. 



NAHE or DITCH 



AITIOPRIATIOII 



Boom 



DU« 



ESS3 

am. n. 



U)CAT!01I 



T«». Saas P.M 



TRAW8FEM 



£yi 



•m n. 



UHAEKS 



£2. 



jZsbul 



AyVftTi— K M-w>r 



Awr 10/76 



11^ 



£23- 



£9- 



Ufi 



22sO 



fi£ 



flatltn 



ArkamaB BItt 



Aw 10/T6 



44.5 



23&. 



6SL 



Jjfe 



gg.O 



££ 



jSaUlXL 



AyVnTiBBW piirar 



P«g g/M 



84^.0 



2SS 



saw 



eth 



22.0 



S8 



Jones 



Arkaisae Hirer 



DM 9/64 



248.0 



S2S 



69W 



6th 



22.0 



So 4 



■o; 



Tom Ditch of Waat laa Anlm i Arkaaaaa aiv»r 



Co. 



t*a Anlina ConaoTia»tiiA Cunii I Ayhwn*^* TMirgr 



Itei-'g/pO 



aa.o 



1S&. 



iOL 



_fitli 



Bafi 



llRr.7/83. 



^a^jL 



122L 



^SL 



_fitli 



Aa£. 
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NINETEENTH BIENNIAL REPORT 



STATE ENGINEER OF COLORADO 



RES£RVQ1R P£vR]^«£S district no. 1*^ division no. ^ 



CRotutr. EL PASO, unpoix, 

BXBSRT, PVBLO. US AITIXAS, 
COUNTIES OCTRO. KIOTA ASP BBW. . 



TTI 



riMly 



HAME or usnvon 



•ooBOE or rarrLT 



DBCftlE 



LOCATIOM 



Tw^ KMfi '•** 



•UMiJUCS 



iff 

11 -iw 



»^»«* 



■trt^nw? Ri^y 



init 18/6^ 



te.QQO.OW 



Bo.'l Ratarrelr of 
U%« C»m1 



iTlTttMaB Rlnr 



jfnkJB/UL 



19P.P03L.»eo 



Jii 



Bffi girlnff yo' 1 



Hor«e Crook 



Oct «i/M 



g.yo.oqp 



1»» 



Bo» SprlngB >o» 8 



Horoo QnA 



Qot g4/99 



26.000.000 



199 



Bqg Spy ^Bff Mo. S 



Horrfo Crook 



Oct 24/99 



9.000.000 



-At 



-IM_A 



Box Sprinff Bo« 1 



199 



f. 



OX' Sprlnes Bo. 2 
SeBorvoir Ho. ) 



Bay Creelc 



Jttl S/01 



2S.000.000* 



Haaa Crook 



_lii 



199 



Bar aaglTUB B9i g 
Box SinrlDflB Ho. 4 

fB««arTftir Mb. ) 



Haro* Croak 



Horoo Crook 



Jnl 5/01 



ae. 600.000 



J°T B/Ql 



gg.QQQ.QQQ 



Jul B/Ql 



18.QgQ.WP 



-92UQ_ 



Bene SprlDgB Ho. 5 
(a>aTrolr Ho. — I 



Jul 6/01 



a. OOP. 000 



Mk 



jisa. 



J?51. 



2» 



i^ 



M*"«** p.- ^ 



ItUttt 19. I 



Qroat Ploljao ByotoM 



B^rtt Crtt> 



Martang flroo>r 



SiB.tT/Qi 



l.QM.T 



tAt 



AOM- 



.£tk. 



Bob Orookfno.hroiKili) — T>ooi 1/90 



W .4 1 oo. ft 



«-U» 



-999- 



*^k- 



Bftk CrookiSo.hriok) 



Arkanita 11 Tg 



HOTM Ork«A Arkaniao H 



Poo. 1/90 



M . M oo. ft 



^*- 



M» 



<W- 



Aj^ 



Aug. 1/M 



866,662 ao.n 



A»i..-10OO 



M.nnn ao.ft 



g»6 



Jiiflk- 



ABleha^a HlTor 



Jnl .no/ng 



y?6,B91,ftl6 



^H 



Bad Top 



MBotonf Crook 



Jua.. 6/Oa 



9 ai ao. ft 



M^ 



SoBd Arroyo loo. 1,8 a a 



jBii.afl/na 



9M an. ft 



2«a 



lowlo 



99 \ Cr tofc 



SBT 



256 
244 



eao 



224 



228 



289 



, Jttl.8»/Q8 



fiE.aia.BOQ 



Jtll. 



Horoo Crk»* Blook I)raw]>.*Ro 
arotoB.Horoo Drk.aBloak Dr. 



Mwtaw y Ci»lr.fOfl.pTwm l 



Horoa Cr— k 



Horaooty 



MnatMif CriMtV 



BwlMo'Ioaa fc lrr.Co'a Bo< 



Dry Crook 



liadlll Loko 



■oat Pond Craak 



tlMPoa Crook Bo. 8 



Tlapoo fc Dry Craoko 



aviak Be. 8 



Aplohopo aiTor 



84a 



SSL 



tit 



84a 



262 



sn. 



Lowlo . »ttlargo—it 

Oroot Borthom Canal * Boo. 
ftrrtw.grtat Hortham 



Bob Craok 



Haraa Jraok 



TlMpoa Crook Ho. 8 



Tliaooa a Drv Craaka 



Lao 



aanJT Array 



Qrvm gpltr Inr.Bwtia Bo #8 



Cow Bttttaa Array* 



awlnk Ho. B 



Apt ahapo . BiTor 



Apr. 1/04 



afl,9n4,18B 



Aaf.S\/nA 



4,890,1918 



yab.8i/oa 



l.fiftfi ao.ft, 



D*fl. 4/06 



aaa.Bag.gflA 



Pan.«Q/Qg 



9.644.06* 



J>n.gl/QA 



Igy^KAK Iftft 



MMT WM 



41.nO.90P 



jBBiap/Pfi 



a no«,Ano 



jHn.an/n? 



T, TOO, 866 



?ab.lg/07 



79,T8fi.Q00 



HQT.8fl/0T 



60.4 aara ft 



0«li. A/tM 



»,69T,7«0 



Jnn. 6/oa 



8 9 . 19 1 , 460 



869 



Qoorgo lawla Ho. 8 



Bab k BrookonTi 4e> Crka^ Mot. 18/06 



18 ,8 9 4, 7 40 



881 



Boa SprlBfo 



Bo.l Boa. 
Canal A Baa.ay 



f Way fli*— V 



282 



Ho .8 Ro«. 
Boa Sorlajra Conal It Roa.gya. f Horao Craak 



r1 Sop.ll/0> 



288 



Bo.a.RoO) 
a«r apT»iiy CfMl fc Ras.gya. ^ Horaa Craok 



l.fiOO.ftgT 



8flB*U/P> 



ia.86B.8M 



Sap.ll/QB 



g,ROB,Tia 



88B 



Boa aarlBga C 



888 



Bo.& Roo 
Boa Soriaaa Caaal -k "oa.-ra 



Ho.4 Roa. 
d Raa.SyJ/Haraa Cra^k 



Sap.ll/Ot 



18.161,110 



^WTBt Crook 



atp.ii/pB 



8.498.186 



868 



Croa'Bplor Irr.8|ye.Mo»2 gpl 



Qqm BBttf Arroya 



Mtj^.lQ/lO 



1,408,860 
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STATE ENGINEER OF COLORADO 



RESERVOIR DECREES 


DISTWCT NO. 17 DIVISIQN NO. 


"» 


fHwariSL PAM u: 






tm 


£SS 


HAMS or BMUtVOim 




tmta 


m 


u 


|CAT10N 1 








■w 


OHfeTfM 




Ti» 


nmm 


rji. 




KTP 


10 




irkaaaas VLrtr 


— 1891 




•r6.T84.T14 




81 


Iff 


- 






az 






^*Yfin"fl* »!*•» 


^•. C^AA 




••K Ml «14 






6T V 


4«k 






•■F^ — 
toft 


u 


Lak* li»r«4i«h 


ArkKUM Xitvr 


Ik3>. •/«« 




M)T,»8fi.aM 




8* 


BLW 


«h_ 


























































1, 






























• 






















1 


























/-N 


























































^ 




















i 












• 
















- 
























1 
























- 


I 






























• 






















' 


























1 




























1 




















1 
,1 


























■ t 


1 












































































*' 






























«' 




























^ 














































1 












' 








































1 






































. 






V 








1 
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m 






















































i 
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■— — H 










































































'i 

.- I: 
























1 




1 
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NINETEENTH BIENNIAL REPORT 



DITCH DECREES 



STATE ENGINEER OF COLORADO , .. .„^.. 

US MIIIAS.A KIT CAMOI. 
UUIUU,BnrT,FII01CRt,BACA 
DISTRICT NO. 97 DIVISION NO. g COUNTIES tL«RT,M100IJ,KI01t;iL PiaO. 
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STATE ENGINEER OF COLORADO 



rtfoncm^BAOA/. us aruus. a nTOAMOi. 



rv¥nn/^¥¥ TNir/^'DCirc phoikib^baoai* uis ariub. * kit cm iiot* 

mil^tt JLULV^JXIUILO DISTRICT NO. 6fy DIVISIQNNO. fl COUNTIES f LBW»T,P01A,mW0M^tL PA«O;0«m»,BPtT 
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NINETEENTH BIENNIAL REPORT 



STATE ENGINEER OF COLORADO 



• 


Dl 1 C>H ULCKlLltb DISTRICT NO. 6T DIVISION NO. Q COUNTIES Blbert.xi<nm.Lliieoln.ll Paao.OlwymiM. 




IVf 


p«««r 


NAMSOr oncH 


APraoPUATiON 1 


ux:ation 1 


TKAKttliU 1 








1.^ 


Of 


S 


s«. 


T«». 


lUi^i. 


r.a. 


h: 


K 






9$9 


ISIS-M Onamii 


Cottomrood CrMk 


Itoo.U/ll 


8.0 


( 


999 


60 V 




/ 






^ 




871 


1918- 


» L. B. IP. 1 _ _ 1 




Jon.l/ld 


L8.0 


IT 


M8 


60 W 


ctn 












8T8 


1918- n P<«««« mt«».'»ni-«.— 1,4 


Mid Qraak 


Dafl. 21/14 


18.0 


11 


S49 


49 Y 














flrn 


L91B- 


■ y 




9a1>. S/lfl 


O.fi 


££. 


tta 


46 W 


6tli 












?TT 


1918- 


SA Cr«wdi« Ko. S 


Creafdi* Raacrrolr 


Fab. 8A6 


0.6 


8« 


223 


46 W 


6th 












800 


L9ia= 


S OarrarA 1. lfaaM4nf 


Ratta Craak 




4.0 


U 


STS 


46 W 


6tli 




















































# 


























^ 


\ 










' 


• 


















• 






























































































































































• 








« 






























, 
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■ 
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DITCH DECREES 



STATE ENGINBSR OF COLORADO 

BACA, us" AIIMA8, 
DISnUCTNO. 67 DIVISION Ha 2 COUNTIES 'lUnT,BL PA80,lII0o£il,XIT OABSOI, 





IN. 


&£ 


■AMBOr BtTOI 


AmtoniAnoii 1 


bOCATlMt ! 


|TIUIWf»M 1 






•mn* 


IMt 


JS. 


a«. 


IMrv. 


m^ 


P.H. 


K 


5E. 


* 


io-.;l 
iia ] 10 


B*4 1lD«k 


Axk«Bsaa Blwr 


llah.lQ/89 


M-77 




S9B 


4S V 


ftk 


SB .71 






* 


113 


10 


Cole, ft XUMM 




Ibb.lp/as 


sa-TT 


6 


238 


4a « 


SttL 




aa«B 
































* 


lo.! 

iia 14 


Btd Book 




kum. 12/90 


8B.77 


ff 


snn 


48 V 


tth 


B^TI 






. * 


iii 


14 








a«-77 




aaa. 


AH W 


l^h 




>#.*i 














































































































































1 




























1 
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1 
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NINETEENTH BIENNIAL REPORT 



STATE BNGINBUt OF COLORADO UJ««.*t o/nw. 

RESERVOIR DECREES pisiiucTtiio. q7 Pivisiowmx H. oouwnEsmKRt.nMtt*i.iiooLML n>o 
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STATE ENGINEER OF COLORADO 

TXUBR. TUE>L0. FRKMOMT. 

DITCH DECREES district -no. 14 division no. g counties n PASO t CDCTBR. 





r»m» 




KAHK or oncH 


AmonUATION 1 


UM 


WTIOM 1 


TaAMSBKaS 1 








Mtmte 


Vt9 


s. 


s«. 


T-ii. 


HMpT 


P.M. 




■tr 






69 


1 


Toof 




9»h/90/Mi 


4.0 


1 


IAS 


65 ■ 


6th 












89, 


£ 


Warrant. Barnes h Baxter (See 
Orchard Grore Oltch Pafe 180 




Anr/ 1061 


9.0 


36 


20S 


64 ■ 


6th 






Saa fljtnl 






91 


3 






Jal/22/61 


a.o 


1 


eis 


62 W 


$tlt 












9Z 


4 


Kxoe3.aior 


ArloinaaB R^yef 


Doe/ 1861 


60.0 


32 


208 


63 W' 


6th 






* 






93 


& 


KAer 


Fontaine Qol Bouille 


Jan/1/ 62 


5.0 


fi . 


las 


^4 * 


ith 










* 


96 


6 


Vhipple • 


Pontaine qui Bouille 


Iter/15/62 


1.1 


19 


18S 


64 1 


6th 


» 










96 


7 


GreenTiew 


Pontaine aal Boollle 


Snrlnir 68 


2.0 


19 


199 


64 V 


attk 












99 


8 


M. W. Steele 




linh/l/63 


1.0 


T 


If A 


64 ■ 


fith 












146 


^ 


T.lnanln 




Mah/iafiA 


O.fi 


30 


18S 


64 W 


6th 












91 


\ 9 






Year/1863 


48.0 


1 


{]8 


6t W 


8th 












?9 


10 




VantnlnA qal Boallle 


Peb/1B64 


0.6 


ai 


ABS 


64 W 


(ith 












101 


11 


Booth 


Arkansas BiTpr 


Apr/1/64 


8.0 


6 


218 


84'f 


6 th 












91 


12 




ArhanaaB Plrr* 


1864 


20.0 


1 


CIS 


62 W 


<)th 












10? 


IS 


H. R. Steele 


Pontaine qui Boallle 


Peb/1/65 


2.0 


6 


19S 


64 W 


(ith 












103 


li 


Cozzens 


Pontaine qui Boiillle- 


Peb/lO/GC 


0.4 


l.T 


20S 


fifi W 


nth 












106 


IE 


wood Valley 




IMr/1/66 


8.0 


7 


IBS 


64 W 


fith 












107 


16 


J. W. Cawlfleld 


Pontaioe aal Boallle 


lfcr/15/66 


0.4 


91 


IQS 


64 W 


8th 












169 


16i 


Rofrere 


Arkensas Rlrcr • 


Jane/l8CC 


3.0 


38 


208 


66 f 


6th 






See Card 






108 


17 


Bannister 


Poontalne eol Bouille 


Latter 
Bart /6 6 


1.6 


16 


188 


64 W 


fith 












109 


18 


Arkansas 


Arkansas RlTsr 


Jnn/a/67 


2.5 


3fi 


20S 


64 W 


fith 












110 


19 


Benesoh 


iii>oantoino pal Bouille 


Peb/12/67 


1.2 


19 


188 


64 W 


fith 












111 


20 


Knterprlse 

(See Oxford Farmara Qltah) 


Arkaneee Plvar 


Pall /C7 


14.0 


SI 


818 


60 W 


fith 






See Card 






_iia 


81 


Snthorland 


?ontaine (|tti Bouille 


Peb/15/68 


1.8 


19 


193 


64 W 


fitli 












114 


22 


Olln 


Pontaine qui Bouille 


Dee/16/68 


1.3 


19 


19S 


64 f 


6tl 












116 


SS 


Caetaa 


Pontaine qui Bouille 


Jan/9/69 


1.0 


25 


19S 


64 V 


6t) 












117 


24 


MoHell 

rSee C. L. Barnard DitA) 


Pon'^alne qui Boallle 


Feb/ "1869 


1.6 


6 


19S 


64 W 


6U 






See Card 






119 




BjtllQv Hill 




Jul /I /6 9 


16.0 


$ 


?1S 


62 W 


6tl 










1 


1J>0 


Sfi 


RlnhlM 


Arlmnane River 


Sx>rinff/70 


2.6 


1{ 


808 


67 W 


fitl 






- 




1 

! 
1 


121 


27 


Ranp-Bal^ 




Hot/1870 


2.5 


U 


20S 


66 W 


6tl 






See Card 




1 


isd 


P8 


BamoB. Also oellod 
Lewis Bsmnm Ditch 


Arlraneas RItbt 


1870 


3.4 


4 


218 


64 W 


6tl 










- 


IP? 


29 






Jan/1871 


1.2 


?a 


808 


67 W 


$tl 












u 


30 


Hobaon 


Arlmnaas River 


ltor/1871 


1.6 


1 


808 


68 W 


fitl 












101 


31 


Booth 




1871 


1.0 


e 


■818 


64 W 


fitT 












12fi 


32 


West Paehlo 




Apr/1/72 


1.2 


ffi 


20S 


65 W 


fith 






See £nTA 






1?7 


33 


Fields 


Arkansas Rlvar 


SBrin«/78 


4,0 


16 


80S 


67 ^ 


■6th 


, 










171 


33^ 


Cane Horn "Itaneh 


ArlansBS River 


Sep/18/73 


2.0 


29 


EOS 


66 W 


6th 












1?9 


?4 


Morey 

fSea treat Poablo Qlteh ) 


ArVnnaea River 


Apr/1/74 


1.0 


8t 


208 


65 « 


6th 






See Cord 






171 


3H 


Cane Ean Rnnah 




1876 


3.0 


99 


80S 


66 W 


fitl) 












15fi 


B7 


West Paehlo 

(Knlarmnent & Kxtenslon) 


Arkansas River 


I)eo/17/77 


15.0 


31 


208 


65 W 


6th 






See Card 






IJW 


35 


HadenfSeo W. Pueblo i»lt«h) 


Arkansas Slver 


Oot/1/78 


0.6 


27 


208 


66 W 


6th 






See Card 
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NINETEENTH BIENNIAL REPORT 



.6TATE ENGINEER OF COLORADO: 



DITCH DECREES district no. 14 division no. 2 counties 



•miSH. fUEBLO; 
CU6TEX. 



8L lASO. VRBIOKT k 



LHl 



lOB 



11& 



la 



IM 



XSL 



Ifil 



1&± 



ISk 



Iffl 



12a 



IM 



140 



14£ 



ISO. 



AL- K— >-BtH 



JL 



JB. 



HL 



IL. 



IS. 



JCL 



^2. 



li. 



4B 



iZ. 



4B 



JA. 



NAMBOriNICa 



ea«KM« 



fliatUL 



T. J. 8t,«l> 



OolUcr (8«« Oa«lfi«ld Icit 






SasXk. 



C«1fl«ld Mo. 8 



owfpnw ( 



Binfi^t utin 



Hadtn fgftt ft gartlo Pll 



gn<blo iBtT C<MB«ny*» 



Chileott 



■■now P1U (ftlUtl 



Ji I. CwWM 



APWOMATIOW 



irtanilM TMLMTL 



fBiUIat atti Bwillt 



iMlniM ml aoBlllt 



FaataliTW gal Bwillt 



lirlfn— ■ BtTT. 






^r»^^»^ A* T^j" 



yonf la« oal Boalll* 



ir1^^a^ R^Tff 



iiixtr. 



Arlan— HlT<g 



yfl4«tji. ^qj Beam* 



Arteniia Blwr 



fatftalM ttti BoBilla 



.IBTO 



JLBZSL 



JLfiZl. 



y»vA/w 



Jkx/lM. 



Jw/8p/ei 



leei 



rAeag 



■torAeet 



rm^/l/BS 



jiaas- 



Mat/t2/9€ 



Ao/ee 



Job As 86 



JLOfiL 



f ■■■« 
ETril 



Q.T 



J^ 



iLJL 



Jbl. 



14aJL 



.1^ 



JiO. 



6.0 



0.6 



1.0 



84 



J2ii. 



£8.66 



0.6 



8QfP 



jQiiu 



B&. 



Bfi. 



£1 



B& 



19 



84 



1& 



lift. 



isa. 



SI 



21 



tOCATlOW 



Tw». 



£QjSL 



808 



21ft. 



2QS. 



818 



818 



198 



808 



80S 



208 



208 



SUL 



122. 



ftB W. 



66 ■ 



lAiL 



jUJL 



6£ W 



6i f 



64 1. 



68 W 



64 W 



66 W 



66 1 



66 W 



64 W 



M f 



ft4 « 



P.M. 



«M n. 



£th. 



6th 



BtL 



6th 



6th 



fiitL 



6th 



6th 



6th 



6th 



6t]L 



6th 



6th 



6th 



fttfc 



896 Cart 



RKflAftKS 



8aa CHTd 



g9f q«6 



8w c«-a 



S«s_Cird 



8— G«rd 



142 



60 



Alien 

(8— Heoky '«"•* HVfrni**) 



Arfcaneae RJTW 



C/U/fift 



■ 8.0 



1ft 



OA. 



J&UL 



£lik 



146 



61 



Hob«oa (BnlMwyit) 



Ark»naM ^Itt 



torA/e6 



4.4 



808 



li-E. 



6th 



Itt 



1ft. 



t.llMlll1ll 



141 



IL 



Oxfprd rsraera (Biilg.2 Est' 
Qt fcitarprtaa) 



JnA/fiL 



A^ 



SQL 



IBft. 



ibL 



£t^ 



izfeaaaaa_Blxir. 



nWM97 



llft^ 



21 



ftlfi. 



60 f 



£ttL 



lU 



68^ ^ 



e>»l/lalA Ba. _« 



*t.Wm«« »<■■■> 



MnhAO/OT 



4.Q 



ftl& 



6g W 



^tk 



149 



64 



MBllrey 



gont^lm Qol Boaill* 



Asr/A/B1 



0.6 



1£ 



122. 



66 g 



£^ 



161 



66 



Arl»B»M HiT>r 



JffizAM. 



g64.0 



S2 



^jL 



tt W 



6$k 



162 



66 
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CHAPTER VI 



APPEALS 



The only case of importance coming before this oflSce for 
decision during the biennial term was that of an appeal of the 
North Poudre Irrigation Company from the order X)f the Division 
Engineer, F. Cogswell, in the fall of 1917. The Findings and Order 
of the State Engineer are given herewith. 

FINDINGS AND ORDER OP STATE ENGINEER 

In the matter of an appeal from the order of Division Engineer, 

F. Cogswell, 

By the North Poudre Irrigation Company. - 

On September 26, 1917, F. Cogswell, Irrigation Division Engi- 
neer for Irrigation Division No. 1, mailed to John L. Armstrong, 
Water Commissioner of District No. 3, one of his standard forms 
of notice relative to the diversion of water for ditches and reservoirs 
in Irrigation District No. 1, in which there appears the following 
language : 

**You are also instructed not to distribute water in any 
reservoir that has been full once this calendar year." 

On October 1, 1917, the North Poudre Irrigation Co., by R. W. 
Fleming, its counsel, appealed from the order of the Division Engi- 
neer above quoted to the State Engineer and prayed that the order 
be rescinded and that the Division Engineer be ordered to allow 
diversions of water for storage from the Cache la Poudre river in 
the order of priority of appropriation. 

The appeal by the North Poudre Irrigation Co. reads as 
follows : 

*'Said order, inter alia, directs Water Commissioner of 
District No. 3 with reference to his ofiScial duties as follows: 

** *You are also instructed not to distribute water to any 
reservoir that has been full once this calendar year/ 

''That said order is contrary to law, contrary to the estab- 
lished custom under which appellant received the decrees, and 
highly injurious to appellant's property rights in this: 

** (a) All irrigation reservoirs have been full during the 
present calendar year, but for the most part have been emptied 
for irrigation purposes during the last crop season. However, 
those of earlier date have not been filled during the present 
calendar year, but th6" amount of water in them for use last 
summer was largely contributed to by water stored in them in 
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the fall of 1916. These reservoirs so emptied or depleted are 
now entitled to store water according to priority for irriga- 
tion uses next summer. No decrees have ever been made with 
reference purely to the calendar, but all are made with refer- 
ence to irrigation uses, established customs, and the status 
which existed prior to the decree, and are intended to preserve 
such rights and as far as possible to further a proper conserva- 
tion and economical use of water. The reservoirs of appellant 
have been built up on the basis of fall storage. This system 
has proved itself, and the order in question is direct 
confiscation. 

**(b) The order disregards the rule of priority, because 
it obliges a senior empty reservoir to surrender water to all 
users which are junior, whether their rights are decreed or 
undecreed. It is possible under this order (and such is its 
apparent purpose) for a reservoir built last year to be filling 
now with water for use next summer, while a senior entirely 
empty is deprived of the right to fill for thq same use next 
summer, and thus arbitrarily the senior is set behind the 
youngest junior, and the junior for a period is made senior 
to the oldest decree, although the water the junior is taking is 
emphatically needed by the senior for the same purposes and 
use at the same time as will be enjoyed by the junior. 

**(c) Every reasonably informed citizen of Colorado 
knows, or should know, that water is stored in reservoirs for 
use during the growing season upon crops. That when the 
water has been so used, the purpose of the filling is accom- 
. plished and the reservoir, if its usefulness is to be continued, 
must then be filled' according to date of priority and avail- 
ability of water for use the following growing season. That 
this has been the practice in Colorado from time immemorial. 

**This order- arbitrarily and unreasonably disr.egards not 
only the law, but the common knowledge and judgment of 
mankind. 

** Therefore, your appellant respectfully requests that said 
order be rescinded and set aside. ' ' 

Due notice was given to the Division Engineer and other 
interested parties and hearing had pursuant to statute, on the 8th 
day of October, 1917. 

The records of this oflSce reveal that former opinions were 
handed down in similar appeals on September 28, 1915, and Octo- 
ber 18, 1913, wherein similar orders of the Division Engineer were 
Hpheld, but with all due respect to previous State Engineers, I am 
convinced that the objections of the North Poudre Irrigation Co. 
are well founded; that the order limiting reservoirs to one filling 
in each calendar year is in direct violation of the fundamental rule 
of. prior appropriation and is contrary to the constitution and 
statutes of this state and without statutory or other authority ; that 
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while by the deeisions of the Supreme Court of this state (44 Colo. 
214) reservoirs are limited to one filling during each season or year 
in their order of priority, nevertheless it appears from such opinion 
that the word */year" is there used synonymously with the word 
** season" (44 Colo. 223) and that the rules there announced were 
not intended to violate the fundamental doctrine of prior appro- 
priation, but on the contrary to uphold the same. 

I cannot agree with a former State Engineer that a seasonal 
year, so-called, would not be as acceptable to all reservoir interests 
of the state as the calendar year, and would not lead to chaos and 
dissatisfaction in the administration of reservoir decrees. It is 
well known that many of the reservoirs of the state procure most 
of their supply of water in the fall and winter, after the crop 
season is passed, for use on the crops of the following crop season 
Mid it would be a violation of the law of priority to give a ditch 
having a junior decree water for direct irrigation and deprive a 
senior reservoir of the right to store, for such direct irrigation 
could only be in preparation for next season's crop and, conse- 
quently, is only another method of storage. 

In view of the foregoing, the State Engineer hereby issues the 
* following order : ^ 

(1) That the order of Division Engineer F. Cogswell of date 
September 27, 1917, and all like previous or present orders, be and 
the same are hereby overruled and rescinded; 

(2) That water shall be distributed to reservoirs in their 
order of priority of appropriation as fixed by the decrees by the 
District Courts in the several districts of Irrigation Division No. 1, 
with the qualification that but one filling of each reservoir shall be 
permitted, unless second filling may occur without detriment to any 
other appropriations upon the stream, during any one season or 
year, and that the season or year is hereby determined to begin 
as soon as water shall be available in the fall of each year and shall 
terminate on the like date of the succeeding year. 

It is further ordered that the provisions of this order shall be 
carried out and enforced impartially with due regard to the legal 
rights and priorities of all appropriators in Irrigation Division 
No. 1. 

ADDISON J. McCUNE, 

State Engineer. 
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ANNUAL REPORTS OP DIVISION BNOINSERS 



ANNUAL REPORT IRRIGATION DIVISION ENGINEER 

DIVISION NO. 1—1917 

November 30, 1917. 
Mr. A. J. McCune, 
State Engineer, 

Denver, Colorado. 

Dear Sir : I herewith submit my report of the work of irriga- 
tion Division No. 1, during the fiscal year ending November 
30, 1917. 

I note in the Session Laws of 1917, page 43, that the State 
Auditing Board must authorize how much of the biennial reports 
shall be printed. 

I would suggest, that to receive consideration, the reports of 
the Division Engineers should be limited to 500 words in addition 
to the necessary tabulation of the Water Commissioners' annual 
reports. 

Spring conditions were very unfavorable and plowing and 
planting were delayed. At the end of May both farm work and 
vegetation were more backward than for many years. 

June, after the first week, was very dry, being the driest June 
of record except June of 1916. 

At the end of May the precipitation was 1.46 inches above 
normal, but during June, July and August there was a deficiency. 

At the present writing the deficiency for the state is about 
4.50 inches. 

No new questions relative to the distribution of water have 
been presented to this oflSce during the season just past. 

During the winter of 1916 and 1917, Lake Cheesman dis- 
charged from storage about 14,000 acre-feet to supply the shortage 
in the river for the domestic use of Denver and for power purposes 
of the flour mill at Littleton. On March 28, she commenced to 
refill and was reported full on May 13. 

An order was issued on May 3 to allow storage in Antero 
Reservoir. 

The first use of water for direct irrigation was reported under 
the O 'Brian Canal in District No. 2 during the week ending 
April 7th. 
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The Water Commissioner of District No. 1 reported for week 
ending April 28, that the South Platte River was dry below the 
headgates of the Bijou and Ft. Morgan ditches and the Point of 
Bocks Reservoir diversion dam. There was also a shortage of 500 
second-feet for storage in Riverside and Jackson Lake Reservoirs. 

During May, owing to the high rivers and excessive rainfall, 
there was more water in the South Platte River than was needed 
for direct irrigation, or could be stored in the resfervoirs as they 
were well filled by ♦May 15th. During the last half of May and 
the first half of June, about 10,000 second-feet were reported pass- 
ing from District No. 1 into No. 64. 

The **Highline'' Canal in District No. 8 broke at the flume 
over Plum Creek on June 24th while diverting 600 second-feet. 
Repairs were completed and water again diverted on July 1st. 

The first demand for water was received on July 6th from 
District No. 2 for 335 second-feet to supply decreed appropriations 
of later date than July 8, 1879. 

The first use of reservoir water via the river was reported by 
District No. 3 during the week ending July 14th. 

The Water Commissioners of Districts Nos. 1, 2 and 64 on 
October 11 reported that the demands of all their ditches for direct 
and immediate irrrigation were supplied. 

On October 13th orders were sent to Districts Nos. 1 to 9 and 
64, to distribute the water in their districts to the ditches and 
reservoirs in accordance with the dates of their decreed appro- 
priations. 

The Water Commissioner of District No. 8 reported for week 
ending October 27th that all of his ditches were supplied. 

On October 31st, permission was given to store water in Lake 
Cheesman. 

At date of writing a non-storage order is in force against 
Antero Reservoir. 

I hereto attach the regular statutory tabulation of Water Com- 
missioners ' annual reports. 

Respectfully submitted, 

P. COGSWELL, 
Irrigation Division Engineer, 

Irrigation Division No. 1. 
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IRRIGATION DIVISION NO. 1 

TABULATED STATEMENT OP WATER COMMISSIONERS' ANNUAL RES- 
ERVOIR REPORTS FOR THE IRRIGATION SEASON OP 1917. 











Quantity 


Quantity 






Number 




Area of 


of Water 


of Water 


Quantity 




of 


Capacity 


High 


in 


in 


of Water 


District 


Reser- 


in Acre- 


Water 


Reservoirs 


Reservoirs 


Held Over 




voirs 


Feet 


Line 


May 1. 


Nov. 1. 


from Nov. 




Reported 




Acres 


1917 
Acre Ft. 


1917 
Acre Ft. 


1, 1916 
Acre Ft. 



2 (A) .... 

3 

4 

6 

6 . 

7 

8 

•9 

23 (B) .... 

46 

47 

48 

64 (C) .... 

65 


4 
30 
54 
15 
19 
30 
45 

1 
Marston 
for 
17 

3 

2 
3 
3 


9.914 
6.884 
10.091 
4,934 
2.960 
3,007 
Not re- 
ported 

176 
Lake n 
domes 
872 

5.027 

No res 

No res 

75 

6.981 

64 


139.982 
126.087 
156,948 
94.940 
32.214 
42.796 
19.078 

(All in C 

( 6.257 

ot inclu 

tic pur 

11,033 

138.340 
ervoirs 
ervoirs 

382 
141.600 

528 


127,272 
67,320 
84,182 
55.193 
30.608 
23.749 
16,139 

as tie wood 

1.500 
ded. Used 
poses. 
11.033 

81.816 
reported 
reported 
149 
83.114 
Not re- 
ported 


34,500 
7,580 

42,562 

39.738 
9.686 

12.995 
344 

Reservoir) 

) 

by D. U.W 

432 
79.137 

116 
36.604 


30.971 
12.924 
29.846 
47,200 
21,336 
4.944 
112 

927 
ater Co. 

1.000 
76,976 

149 

14.463 

69 


Totals 


226 


50.984 


908.185 


582.075 


263.493 


240,917 


* Mars ton Lake 


651 


19.795 


19,796 


124 






These "Annual Reports" of the Water Commissioners include many small 
reservoirs -not included in their weekly reports. 

(A) District No. 2 includes storasre in Standley Lake. 

(B) District No. 23. Antero Reservoir reported capacity 58.601 acre-feet 
at gragre rod of 30 feet as higrh water line. 

(C) District No. 64 includes storagre in Point of Rocks and Prewitt Res- 
ervoirs, and Julesburgr Reservoir. 



IRRIGATION DIVISION NO. 1 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1917. 



(1) 


(2) 
Amount of 


(3) 


(4) 


(5) 


(6) ' 
First Day 
Water 




Appropria- 


Capacity 


Lengrth of 




Diverted 


I^istrict 


tion in 


of Ditches 


Main 


Length of 


From Natural 




Second 


in Second 


Diches 


Laterals 


Streams for 




Feet 


Feet 


in Miles 


in Miles 


Irrigation 



1. 

2. 

3. 
4. 
6. 
6. 

7. 
8- 
9. 

23. 
46- 
47- 

48. 
64. 
65. 



Totals.... 



2.850 
3.355 

3,777 
2,645 
2.318 
2,306 
1.694 
1.980 
380 

912 

1,921 

Water Co 

there was 

3,211 

3.862 

172 



31,383 



2.481 
2.334 

3,319 

2.558 

1,714 

1.847 

1.670 

1,342 

346 

Only 51 di 

374 decree 

1.838 

mmission 

an abunda 

675 

3,617 

247 



23,987 



362 
292 

368 

239 

249 

258 

224 

278 
54 
tches repo 
d approprl 

172 
er reports 
ance of w 

124 

296 



2,916 



299 
Not re- 
ported 
1.278 
152 
251 
110 
83 
391 
45 
rted out c 
ations 

he was no 
ater. 

387 
Not re- 
ported 

2,996 



April 


1 


April 


1 


May 


14 


May 


13 


April 


3 


'May 


7 


April 


19 


March 


26 


May 


5 


f a total of 


May 


1 


May 


1 


t on duty 


as 



May 10 

March 22 

April 15 
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IRRIGATION DIVISION NO. 1 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL. 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1917. 



District 


(7) 

Last Day 

Water Diverted 

from Natural 

Streams for 

Irrigration 


(8) 

Maximum N6. 

of Days 

Water 

Diverted 

from Natural 

Streams for 

Irrigration 


(9) 

Maximum No. 

of Days 

Water 

Carried 

from 

Reservoirs 


(10) 

Amount of 

Water 

Carried 

from 

Reservoirs in 

Acre Feet 

(See Note) 


1 

2 

3 

4 

5 

6 

7 

8 

9 

23 

46 

47 

48 

64 

65 


Nov. 1 
Nov. 1 
Sept. 29 
Oct. 27 
Oct. 27 
Oct. 20 
Oct. 29 
Nov. 5 

Nov. 20 
Aug. 5 
Oct. 15 
water (jommis 
Oct. 25 
Nov. 1 
Nov. 1 


214 
214 
139 
168 
208 
167 
194 
226 

230 
97 
168 
sioner not on 
169 
224 
200 


127 

133 

Not reported 

153 

58 

126 

Not reported. 

Castlewood 

Reservoir 

Not reported 

90 
No reservoi 
duty. Abun 
Not reported 
93 
28 


87,871 

(A) 65,190 

122,045 

46,003 
(A) 19,668 

30,954 

(A) 22,048 

2,160 

12,855 

(B) 22.893 
rs reported 
dance water. 

74,544 
Not reported 


Totals 




244 


■808 


506,121 



NOTE. — The quantities in column (10) represent the reported acre-feet 
in the reservoirs on May 1, 1917, minus the acre-feet reported in the reser- 
voirs on November 1, 1917, plus the acre-feet diverted from the rivers for 
storage from May 1 to November 1 as given in the weekly, reports of the 
Water Commissioners, except in Districts 1, 3, 8 and 64, which are given as 
reported by the Water Commissioners. 

The "Annual Reports" of the Water Commissioners include many small 
reservoirs not included in their weekly reports. These quantities are, there- 
fore, only approximate, but they are the only ones available. 

(A) District No. 2 diverted 3,238 acre-feet from No. 5 and 255 acre- 
feet from No. 7, which are not included in column (10), but are included in 
column (12) for District No. 2. 

District No. 2 includes storage in Standley Lake. 

(B) District No. 23; the 22,893 acre-feet were diverted for use in Dis- 
tricts Nos. 2 and 8 by the Burlington, Highline and D. U. Water Co. 

District No 64 includes storage in Point of Rocks and Prewitt Reser- 
voirs, and in Julesburg Reservoir. 
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IRRIGATION DIVISION NO. i 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1917. 





(11) 

Average Daily 

Amount of 

Water 

Diverted 

by Ditches 

During 

Season 

from Natural 

Streams for 

Irrigation 
Second Feet 


(12) 

No. of Acre- 
Feet Diverted 

by Ditches 

During Season 

from Natural 

Streams for 

Irrigation 

(See Note) 


(13) 

Total No. 

of Acres 

That 

Can be 

Irrigated 

(See Note) 


(14) (15) 

Crops 
Irrigated, Etc. 


District 


Alfalfa 


Natural 
Grasses 


1 

2 

3 

4 

5 

6 

7 

8 

9 

23 

46 

47 

48 


1,346 

1,022 

1,587 

672 

576 

678 

466 

378 

145 

433 

1,486 

Water commi 

Not re 

926 

59 


321,810 

303.813 

326.810 

171,952 

120,322 

90,660 

121.970 

142.862 

36.363 

56,908 

123,799 

ssioner not 

ported 

190,617 

3,544 


147,550 

154,289 

391.840 

118,705 

101,900 

99,133 

116,030 

122.556 

20,997 

16,110 

90,270 

on duty. Ab 

11,966 

190,231 

3.166' 


31,150 
24,524 
65,975 
28,825 
27,166 
30.915 
39,895 
17,369 
7,904 

undance 
13 
33,735 
1,049 


10,200 

3,080 

6,595 

325 

7.104 

9,560 

2,005 

1,378 

3,116 

16,040 

89.624 

of water. 

5,521 


64 

65 


22,238 
567 


Totals.... 


9,774 


2,011,430 


1.584,743 


308,520 


177.348 



NOTE. — The quantities given in columns (13) to (25) represent the total 
acreage that can be irrigated or was irrigated, whether the ditches only used 
the natural flow of streams, or only used reservoir water, or used river and 
reservoir water combined. 

The approximate amount of water used in any district, except in District 
No. 3, will be found by adding together the "No. of acre-feet diverted by 
ditches during season from natural streams," given in column (12), and the 
"Amount, of water carried from reservoirs in acre-feet," given in column (10). 

In District No. 2, 4,113 acre-feet were diverted from Diistricts Nos. 5. 7 
and 23, and are included in column (12) for District No. 2. 

In District No. 3, 20,014 acre-feet additional were diverted from Districts 
Nos. 47, 48 and 51, and used for direct irrigation. 

In District No. 7, 504 acre-feet were diverted from District No. 51 and 
used by Golden City and Ralston Creek Ditch, and are included in column 
(12) for District No. 7. 

In District No. 8, 13,100 acre-feet were diverted from District No. 23, 
and distributed to the Highline Canal, and are included in Column (12) for 
District No. 8. 
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IREIGATION DIVISION NO. 1 

TABULATED STATEMENT OP WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1917 



District 


(16) 
Cereals 


(17) 
Orchards 


(18) 

Market 

Gardens 


(19) 
Potatoes 


(20) 
Sugrar 
Beets 


(21) 
Other 
Crops 


1 

2 

3 

4 

5 

6 

7 

8 

9 i... 

23 


26.310 
38,538 
87,144 
58,675 
40,016 
37,021 
40,886 
23,466 
5,455 

645 
Water C 

33,676 
296 


150 

215 

2,402 

1,762 

• 786 

1,651 

5,270 

1,383 

391 

ommissi 

192 
36 


135 

7,414 

1,626 

95 

180 

988 

11,200 

1,780 

61 

1 
oner not 

383 
14 


1,680 

6,408 

36,248 

3,366 

718 

1.243 

165 

364 

33 


23,190 

22,411 

42,520 

19,215 

13,711 

11,710 

1,056 

850 

108 


6,640 

1,069 

9,000 

925 

3,358 

3,866 

30 

705 

954 

70 


46 

47 

48 

64 

65 


(36,635 acres of the "Natural 
Grasses" are reported as 
♦'Pasture') 

on duty. Abundance of water. 
1 
2,212 20,948 2,426 
50 2 50 


Totals 


392,026 


14,227 


23,877 


52,387 


155,720 


28.981 



lEEIGATION DIVISION NO. 1 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1917 



CROPS IRRIGATED FROM CANALS IN ACRES 



District 



2 
3 

4 
5 
6 

7 
8 



9 
23 
46 
47 
48 
64 

65 



Totals.. 



(22) 
Corn 


(23) 

Miscel- 
laneous 


2,577 


Cab'ge 
1,200 




Peas 
1,030 


« 


Onions 
40 

Celery 
50 

Dry 

Land 
586 


Water 


-----r-- 

Comm 


141 


Cane 
86 


2,718 


2.992 



(24) 
Beans 



16,392 



2,505 
230 



305 



issione 
"i,W7 



(25) 

Total 

Irrigated 



21,209 



99,265 

123,818 
251,510 

116,612 
93,268 
96,953 

100,850 

47,339 



18,608 

16,110 

90,270 

r not on d 

5,535 

117,586 

2,291 



COST IN DOLLARS 



(26) 
Superin- 
tendence 



1,180,006 



10,285 

17,556 
7,670 

12,420 
4.859 
4,980 

Not 

17,622 



3.080 
Not 
Not 
uty. A 

ii'A'io 



96,892 



(27) 
Repairs 



4,360 

8,450 
5,750 

1.350 
21.034 
21,365 

reported 

17.139 



1,510 
reported 
reported 
bundan 
946 
17,516 

795 



100.215 



(28) 
Improve- 
ments 



11,700 
6,258 



2,700 
1,150 
9,500 



6,621 



300 



ce water. 
135 
19,082 

150 



57,496 



ANNUAL REPORT DIVISION ENGINEER 
DIVISION NO. 1—1918 

Denver, Colorado, November 30, 1918. 

Mr. A. J. MeCune, 
• State Engineer, 
Denver, Colo. 

Dear Sir : I herewith submit my report of the work of Irriga- 
tion Division No. 1 during the fiscal year ending November 30, 1918. 

• •••••••••• 

The warm weather and ample precipitation during March put 
the ground in good condition for spring plowing and seeding and 
was favorable for the growth of winter grains. 

Very little rain fell during April, May and the early part of 
June, and in the eastern portion of the division they were unusu- 
ally dry months, with a rainfall of less than one-half the normal. 

The high temperature and little or no rain during May and 
early June were unfavorable for winter wheat upon the dry farm- 
ing lands, and all small grain suffered seriously from the dry 
weather. 

July, on the other hand, was a record-breaker with a rainfall 
of about three inches and seventeen rainy days. 

Lake Cheesman commenced to store water about March 1st, 
and was full on April 15th. 

Antero Reservoir commenced to store water on April 4th, and 
storage was stopped on May 11th to supply the demands for direct 
irrigation in District No. 1. 

The first general order to shut down ditches was issued May 
7th to supply 720 second-feet for ditches in District No. 1, with 
appropriations of earlier date than January 1, 1889. On May 16th 
there was a shortage of 435 second-feet to supply the ditches in 
District No. 2 with appropriations of earlier date than January 
1, 1879. 

The first use of reservoir water for irrigation was reported 
from Districts Nos. 1, 3 and 64, for week ending May 25th. 

On June 10th reports were received of floods in the Big 
Thompson, St. Vrain and Clear Creeks, due to heavy rains in the 
mountains. 

On June 15th the Water Commissioner of District No. 64 came 
to the office and reported a shortage for his 1882 appropriations, 
and a large amount of flood water in the upper portion of Dis- 
trict No. 1. 
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In the afternoon we inspected, by auto, the ditches in District 
No. 1 and found that the flood waters from Districts Nos. 3, 4, 5 
and 7 had reached Weldona, enough to supply all appropriations 
prior to January 1, 1900. 

On June 16th, 'phone orders were issued to distribute water to 
decreed ditches and reservoirs of earlier date than January 1, 1900. 

All decreed ditches and reservoirs were supplied by June 23, 
and undecreed water was distributed on that date to the 'Brian 
Canal. 

Orders were issued on July 2 to close all ditcher post-dating 
January 1, 1879, in Districts Nos. 7, 8, 9, and 23 to supply District 
No. 2. 

All water commissioners were notified on July 23 that they 
were at liberty to store any excess water in reservoirs that had 
been full once this year. 

On August 1, there was again a shortage of water in District 
No. 2 for appropriations of earlier date than January 1, 1879. 

On September 16, orders were issued allowing storage in 
reservoirs in accordance with the date of their decreed appro- 
priations. These orders are still in force. 
• •••••••••• 

This order was first issued in 1912, and the annual -reports of 
this office as published in the biennial reports of the State Engi- 
neers, show that permission was given to store water in reservoirs 
in accordance with the dates of their decreed appropriations, as 
follows : September 22, 1912 ; October 10, 1913 ; October 14, 1914 ; 
September 28, 1915; October 28, 1916; October 13, 1917; and 
September 16, 1918. 

I hereto attach the regular statutory tabulation of the Water 
Commissioners' annual reports. 

Respectfully submitted, 

(Signed) F. COGSWELL, 

Irrigation Division Engineer, 

Irrigation Division No. 1. 



80 



NINETEENTH BIENNIAL REPORT 



IRRIGATION DIVISION NO. 1 

TABULATED STATEMENT OP WATER COMMISSIONERS' ANNUAL RES- 
ERVOIR REPORTS FOR THE IRRIGATION SEASON OP 1918. 











Quantity 


Quantity 












of Water 


of Water 


Q\iantity 




Number 


Area of 




in 


in 


of Water 


District 


of 


High 


Capacity 


Reservoirs 


Reservoirs 


Held Over 




Reser- 


Water 


in Acre 


Mayl, 


Nov. 1. 


from Nov. 




voirs 


Line 


Feet 


1918 


1918 


1. 1917 




Reported 


Acres 




Acre Feet 


Acre Feet 


Acre Feet 



1 (A) .... 

2 (B) .... 

3 

4 

5 

6 

7 

8 

9* 

23 (C) .... 

46 

47 

48 

64 (D) .... 

65 


4 
29 
60 
16 
19 
28 
No annu 

1 
(Mars to 
for dom 
17 

4 
No annu 
No reser 
No annu 

3 

5 


9.914 
6,834 
10,140 
4,935 
2.960 
2.682 
al repo 
(All 
175 
n Lake 
estic p 
872 
5.222 
al repo 
voirs r 
al repo 
7,081 
102 


139,982 

125.085 

162.378 

94.930 

32.281 

41.855 

rt receiv 

in Castle 

3.434 
not incl 
urposes) 
11.033 
149.818 
rt receiv 
eported 
rt receiv 
141.370 
983 


100,893 
70,667 
91.095 
50,824 
27,918 
32^,450 
ed 

wood Res 
1,756 
uded. Use 

11,033 
106,493 
ed 

ed 

90,466 
521 


34.233 
24.862 
54,603 
51.296 
22,417 
14.802 

ervoir) 

746 
d by D. U. 

9.980 
108.378 

50.323 
512 


84.500 
7.580 

42.562 

39,738 
9,586 

12,995 
844 


Water Co. 

432 

79.137 

36.504 
Not 
reported 


Totals 


185 


50,917 


903.149 


584,116 


372,152 


263.493 


1 -- ■ - 
^Marston Lake 


651 


19.795 


19,795 


19.795 


124 



These "Annual Reports" of the Water Commissioners include many small 
reservoirs not included in their weekly, reports. 

(A) District No. 1 compiled from the records of this office. 

(B) District No. 2 includes storasre in Standley Lake. 

(C) District No. 23 compiled from the records of this office. No annual 
report received from the Water Commissioner. 

(D) District No. 64 includes storasrd in Point of Rocks and Prewitt 
Reservoirs, and Julesburg Reservoir. 



IRRIGATION DIVISION NO. 1 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 



(1) 


(2) 

Amount of 


(3) 


(4) 


(5) 


(6) 

First Day 

Water 




Appropria- 


Capacity 


Length of 




Diverted 


District 


tion in 


of Ditches 


Main 


Length of 


from Natural 




Second 


in Second 


Ditches 


Laterals 


Streams for 




Feet 


Feet 


in Miles 


in Miles 


Irrigation 



1 

2 

3 

4 

5 

6 

7 

8 

9 

23 

46 

47 

48 

64 

65 

Totals 



2,850 
3,355 
3,895 
2,645 
2.318 
2.183 
No annual 
1,293 
384 
No annual 
No annual 
The Water 
ditches out 
No annual 
3,729 
94 

22,746 



2,481 
2.433 
3,420 
2,558 
1.737 
1,848 
report rece 
1.296 
345 
report rece 
report rece 
Commissio 
of a total o 
report rece 
3.057 
194 

19.369 



362 

274 

358 

239 

249 

269 
ived 

241 
64 
ived 
ived 

ner only re 
f 371 decre 
ived 

331 
Not re 

2,367 



299 

1,292 
157 
253 
121 

372 

47 



ports rela 
ed approp 

270 
ported 

2.811 



April 8 

May 1 

April 29 

May 1 

May 6 

May 1 

March 1 

March 1 



tive to 29 
riations. 

March 19 
April 27 
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IRRIGATION DIVISION NO. 1 

TABULATED STATEMENT OP WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OP 1918. 





(7) 


(8) 


(9) 


(10) 
Amount of 






Maximum No. 


Maximum No. 


Water 




Last Day- 


of Days 


of Days 


Carried 


District 


Water Diverted 


Water Diverted 


Water 


from 




from Natural 


from Natural 


Carried 


Reservoirs in 




Streams for 


Streams for 


from 


Acre Peet 




Irrigation 


Irriiration 


Reservoirs 


(See Note) 



1- 

2. 
3. 
4. 
5. 
6. 
7. 

8. 

9. 
23. 
46. 
47. 
48. 
64. 
65. 



October 31 
October 31 
September 27 
November 8 
October 31 
November 5 
No annual repo 

November 9 

November 18 

No annual repo 

No annual repo 

No annual repo 
October 31 
November 15 



Totals 



207 
184 
152 
192 
179 
189 
rt received 

254 

263 
rt received 
rt received 

rt received 
227 
203 



263 



134 

135 
Not reported 

121 
28 
Not reported 

Castlewood 
101 
Not reported 



No rese 



64 

120 



743 



146,240 

(A) 49,089 
132,971 

29,314 
14,191 
26.594 

Reservoir 
2.424 
4,745 

(B) 22,769 

rvoirs 

62.615 
Not reported 



489,952 



NOTE. — The quantities in column (10) represent the reported acre-feet in 
the reservoirs on May 1, 1918, minus the acre-feet reported in the reservoirs 
on November 1, 1918, plus the acre-feet diverted from the rivers for storagre 
from May 1 to November 1, as given in the weekly reports of the Water 
Commissioners, except in Districts 2, 3, 4, 8, and 64, which are given as 
reported by the Water Commissioners. 

The "Annual Reports" of the Water Commissioners include many small 
reservoirs not included in their weekly reports. These quantities are, there- 
fore, only approximate but they are the only ones available. 

(A) District No. 2 diverted 6,760 acre-feet from District No. 23, which 
are not included in column (10). 

District No. 2 includes storage in Standley Lake. 

(B) District No. 23; the 22,769 acre-feet were diverted for use in Dis- 
tricts Nos. 2 and 8 by the Burlington, Highline, and D. U. Water Company. 

District No. 64 includes storage in Point of Rocks and Prewitt Reservoirs, 
and in Julesburg Reservoir. 
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IRRIGATION DIVISION NO. 1 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 



District 


(11) 

Averag:e Daily 

Amount of 

Water 

Diverted 

by Ditches 

During: 

Season 

from Natural 

Streams for 

Irrigration 

Sec. Ft. 


(12) 

No. of Acre 
Ft. Diverted 

by Ditches 

During: Season 

from Natural 

Streams for 

Irrig:ation 

(See Note) 


(13) 

Total No. 

of Acres 

That 

Can be 

Irrig:ated 

(See Note) 


(14) (15) 

Crops 
Irrig:ated, Etc. 




Alfalfa 


Natural 
Grasses 


1 

2 

3 : 

4 

5 

6 

7 

8 

9 

23 

46 

47 


1,114 
1,068 
1.476 
602 
469 
639 
No annual re 
423 
133 
No annual re 
No annual re 

No annual re ' 
829 
Not re 


281,124 
337,526 
315,860 
142.198 
91.886 
117,064 
port received 
132,088 
38,396 
port received 
port received 

port received 

183.098 
ported 


139,750 
138,571 
397,|50 
118,705 
102.038 
105,890 . 

114,755 
21,375 

« 

190,585 
3,795 


33,900 
24,011 
68,385 
24,900 
26,590 
30,235 

14,895 
7,563 

31,830 
1,219 


8,550 
2,585 
6,460 
245 
7,139 
8,925 

1,507 
2,793 

9,675 


48 




64 

65 


23,777 
872 


Totals 


6,753 


1,639.240 


1,333,014 


263,528 


72,528 



NOTE.-— The quantities g:iven in columns (13) to (25) represent the total 
acreag:e that can be irrigated or was irrig:ated, whether the ditches only used 
the natural flow of streams, or only used reservoir water, or used river and 
reservoir water combined. 

The approximate amount of water used in any district, except in Dis- 
tricts 2, 3, and 8, will be found by adding together the "No. of Acre-Ft. 
Diverted by Ditches During Season from Natural Streams," given in column 
(12) and the "Amount of Water Carried from Reservoirs in Acre-Ft," given 
in column (10). 

In District No. 2, 6,760 acre-feet additional were diverted from District 
No. 23. 

In District No. 3, 33,818 acre-feet additional were diverted from Districts 
Nos. 47, 48, and 51, and used for direct irrigation. 

In District No. 7, 868 acre-feet were diverted from District No. 51 and 
used by the Golden City and Ralston Creek Ditch. 

In District No. 8, 14,792 acre-feet additional were diverted from District 
No. 23 and distributed to the Highline Canal. 
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IRRIGATION DIVISION NO. 1 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 



District 



1 

2 

3 

4 .V 

5 

6 

7 

8 

9 

23 

46 

47 

48 

64 

€5 

Totals 



(16) 
Cereals 



30,110 

58,740 

95,077 

68,255 

43,861 

41,185 

No annu 

23,687 

5,978 

No annu 

No annu 

1 

re 

No annu 

31.948 

511 



399,352 



(17) 
Orchards 



(18) 

Market 

Gardens 



215 
2,432 
1,485 
705 
1,563 
al report 
1,232 
292 
al report 
al report 
850 acres 
ported a 
al report 
161 
39 



8,124 



8.735 
1,646 
105 
195 
792 
received 
1,699 
109 
received 
received 
of the "N 
s "Pastu 
received 
114 
100 



13.495 



(19) 
Potatoes 



2,120 
5,758 
36,190 
2,415 
1.003 
1,165 

360 
21. 



atural Gr 
re" 



2,120 
125 



51,277 



(20) 
Sugrar 
Beets 



17.874 
18,191 
40,520 
13,895 
9,992 
12,165 

945 
48 



asses ' are 



16,730 
6 



130,366 



(21) 
Other 
Crops 



7,127 
14.900 
9,140 
940 
4,797 
2,576 

505 
930 



1,505 
369 



42,788 



IRRIGATION DIVISION NO. 1 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 



CROPS IRRIGATED FROM CANALS IN ACRES 



COST IN DOLLARS 



District 



1 
2 
3 

4 
5 

6 

7 

8 



9 
23 
46 
47 
48 
64 
65 



(22) 
Corn 



195 



Totals. 



(23) 

Miscel- 
laneous 



Peas 

620 



196 



Celery 

50 

Dry 

Land 

372 



(24) 
Beans 



5,436 
4,390 



825 
No ann 



1,042 



No ann 

No ann 

No ann 
2,090 



12,741 



(25) 

Total - 
Irrigated 



99,681 
138,571 
259,850 

117,250 
94,282 

99,430 
ual repor 

44.880 



18,106 
ual repor 
ual repor 
9,675 
ual repor 
110,470 
3,241 

996,436 



(26) 

Superin- 
tendence 



No 

$ 29,130 

No 

15,340 
Reports 
(26). (2 

6,855 
t receiv 

36,907 



3,020 
treceiv 
t'receiv 

t receiv 
19,477 



$110,729 



(27) 
Repairs 



t report 
$ 4.910 
t report 

1,100 

$30,275 

7), and 

26,660 

ed 

5,458 



1,150 



ed 
ed 



ed 

15,032 
326 

$54,635 



(28) 
Im- 
prove- 
ments 



ed 

$ 2,120 

ed 

3,250 
for 
(28) 
10,900 



2,555 



21,607 
110 

$40,442 



ANNUAL REPORT DIVISION ENGINEER 
DIVISION NO. 2—1917 

Pueblo, Colo., December 8, 1917. 

Hon. A. J. McCune, 
State Engineer, 

Denver, Colorado. 

Dear Sir : I have the pleasure of submitting to you my report 
for the year ending November 30th, 1917, for Division No. 2, to- 
gether with the tabulated sheets of the several Water Commission- 
ers of this Division. 

The past year was unusual in many respects. A very cold, dry 
winter, but little moisture, in fact the snow fall was exceedingly 
light. 

Beginning with December, 1916, there was but .23 of an inch ; 
January, .22; February, .49; March, .44. Then began a cold, wet 
spring continuing to June first, so unfavorable for preparation of 
the ground and planting, that some crops failed to come up and 
were abandoned, others replanted in the hopes something might be 
realized from them. 

All this caused replanting, and late crops which suffered from 
the remarkable freeze of October the twenty-ninth. 

The summer was usually dry. There were many local showers, 
and often very heavy rains covering small areas, so that the ''big*' 
rains were not general or widespread. There were no floods, no 
high water during the season. The water was used with more care 
and economy than ever before. There was sufficient in the irrigat- 
ing ditches. 

In my opinion this scarcity of water was a ^reat benefit to the 
farmer and the land, more cultivation and less water resulting in 
better crops than ever before and less seepage. 

Some remarkable crops were reported. For instance, under 
the Bessemer Ditch 85 to 110 bushels of corn per acre, also a pub- 
lished statement that a Mr. Dolan, of Rocky Ford, raised the re- 
markable amount of 3,500 pounds of beans to the acre and several 
others 2,500 pounds. Fifty to seventy bushels of wheat not infre- 
quent in eastern part of the Division, sugar beets reported 24 to 28 
tons in many instances and very rich ^ in sugar content. The un- 
heard of war prices for all farm produce is making the farmer feel 
the shade of ''Easy Street." 
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Reservoirs — 

Many of our reservoirs had a good supply to begin the season 
with, but almost all were exhausted, or nearly so, so that they now 
contain comparatively small amounts of water in storage. All are 
in good condition, both as to structure and measuring devices. 

Ccmals — 

Are in good condition, but deficient in measuring devices, the 
tendency is soon for all to be supplied with self -registering gages. 

Rainfall — 

For April, 1.39 inches; May, 3.01; June, .58; July, 1.32; 
August, 1.74; September, 3.25; October, .51, and November, .02. 

• • • • • • 

We have in this valley 527,490 acres that can be irrigated. Of 
this 464,391 acres are irrigated and producing over thirty millions 
per annum, not including live stock. To be more precise, I will 
enumerate some of the staple crops and their value. I will give 
conservative estimates, rather low than high (paid to the pro- 
ducer) : 

Sugar Beets — 

50,266 acres, average 15 tons per acre, making 658,107 tons at 
$7.00 per ton equals $5,306,749.00. 



Alfalfi 

219,369 acres at 3 tons per acre equals 658,107 tons at $20.00 
per ton (now selling at $26.00 per ton) equals $13,162,140.00. 

Beans — 

14,981 acres at 1,000 pounds average per acr6 equals 14,981,000 
pounds at 8c, $1,198,480.00. 

Wild or Native Hay — 

35,345 acres at 1% tons per acre equals 53,107 tons at $20.00 
per ton, $1,060,340. 

Timothy Cultivated — 

6,000 acres at 21/^ tons per acre equals 15,000 tons at $20.00 
per ton, $300,000.00. 

Corn — 

4,647 acres at 50 bushels per acre equals 232,350 bushels at 
$2.00 per bushel, $464,700.00. 

Cereals (Wheat, Oats and Barley) — 

91,713 acres at 40 bushels per acre equals 3,668,520 bushels at 
$2.00 per bushel, $7,337,040.00. Making a total of $29,546,640.00. 

To this we must add the great melon crop, rarely equalled in 
quantity and price. About 2,000 acres of Kaffir corn and Milo 
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• 

Maize, potatoes, the largest yield in many years and the finest; 
grade ; 1,200 acres market gardens^ 800 acres for market garden 
seed alone J apples, a large yield, though not as heavy as some of 
the best years. 

Cherries — 

About 2,500 acres, and sold for 3^c to 4c net per pound at 
the canneries. There was a heavy crop throughout the valley. 

Bush fruit and celery second to none as producers and money 
makers. (Add to this two carloads of honey.) 

We can conservatively add one and one-half million to the 
above, making a grand total of $29,546,640.00. 

• ••••• 

Alfalfa Meal Mills — 

Are V everywhere" in the valley, making a competitive as well 
as a ready market for alfalfa. 

Each water officer should wear a star or some emblem of 
authority at all times while in the discharge of his duties. The 
above would greatly enhance the efficiency of the office. 

The value of self-registering gages is becoming more of a 
necessity each year. I hope to see all our ditches or canals, carry- 
ing over 25 second feet, soon equipped with them. Their value can 
not be overestimated* 

DUTY OP WATER 

The duty of water in the Arkansas Valley in this Water Divi- 
sion has been variously estimated, and as the area irrigated has 
increased, the estimate given upon the duty of water has also in- 
creased. The decrees entered in this Water Division are uniform- 
ly and greatly excessive in amounts and under the ditches given 
these excessive decrees the acreage irrigated has been continuously 
increased and the use of water under the direct flow ditches, where 
the water is used merely because it is in the river, whether it is 
needed or not, has led to great waste. This excessive use of water 
has been indulged in by the users to such an extent that thousands 
of acres of land have been turned to seepage and become waste. 
An estimate of the amount of water actually diverted from the 
river for the use of irrigation of lands under the various ditches 
shows that there is a variation in the amount diverted in propor- 
tion to the lands irrigated, running from practically one acre-foot 
up to as high as ten acre-feet to the acre. The difficulty in the dis- 
tribution of water is that it is based upon the flow of water in cubic 
feet per second instead of acre-feet dependent upon the necessities 
of the use. If water could be had at the crucial time in plant 
growth, it can be made to do double duty of water applied whether 
it is needed or not, and I have found that the greatest duty of water 
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is therefore attained in connection with storage systems, where the 
application of water can be made at the crucial time and not de- 
pendent upon the fact as to whether water will be in the river avail- 
ttble for use. While, as stated above, the use has varied from one 
acre-foot up to ten acre-feet to the acre, as I believe to the great 
detriment of the lands receiving these excessive amounts, I think 
from the experiments that have been conducted in the Experiment 
Stations of the several arid states, it must be concluded that two 
acre-feet measured at the headgate is sufficient for the proper 
irrigation of growing crops, if applied at the proper time, grown 
in the Arkansas Valley, and while I am aware of the fact that under 
the decrees ditches have certain vested rights, yet I firmly believe 
that the excessive use of water should be limited and I believe that 
a law should be placed upon the Statute which would limit the 
amount of water which any ditch would have the right to divert 
during an irrigation season to not to exceed two acre-feet to the acre. 
Such a law would be of advantage even to these ditches that have 
heretofore been making the excessive use of water upon the lands 
under the respective ditches, and I believe further that if a law 
could be passed providing for the conserving of water in the reser- 
voirs, commencing on the upper head of the stream, the water that 
flows in the Arkansas River would be sufficient in quantity to at 
least double the amount of irrigable land now under the various sys- 
tems. The manner of distribution through the Division Engineer's 
office in connection with the State Engineer's office under the de- 
crees as now entered, is one of great difficulty and often leads to 
deprivation of the parties of their rights, and I further believe from 
the observation that I have had, if there could be created irrigation 
courts having the jurisdiction to administer the decrees now entered 
and making all water officials officers of such court and under its 
direction, that the interest of the consumer would be greatly con- 
served. I also believe that the question of measurements of water 
should be entirely under the supervision of the State Engineer's 
office, in connection with the various Division Engineers of the 
state, and I further believe that no adjudication should be had 
without the state being made a party to such proceedings and the 
decrees entered therein limited to the actual amounts of the use 
of water upon report from the State Engineer's office upon each 
particular ditch seeking to have its water rights adjudicated. While 
I appreciate these are matters of legislation, I feel it my privilege 
under the duties of my office to make the suggestions herein stated. 

Associated in adjoining offices are Mr. M. N. Grant, Jr., a most 
competent hydrographer from the State Engineer's office, and the 
offices of the Arkansas Valley Ditch Association, working in unison. 
Thus we are better able to meet all the demands and requirements 
of the water consumers and direct the water officers better than 
ever before. 
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In conclusion I desire to thank the State Engineer and his 
deputies for their courteous treatment, and substantial advice on 
all matters concerning this office. 

I wish to thank the several Water Commissioners in this Divi- 
sion for their active and' faithful discharge of their duties and for 
accurate and reliable information. 

Very sincerely, 

E. R. CHEW, 
Irrigation Division Engineer, Division No. 2. 
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IRRIGATION DIVISION NO. 2 
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District 
No. 


(7) 

First Day Water 
Diverted from 
Natural Streams 
for Irrigation 


'if 


(9) 

Mulmum No. of 

Diverted from 
Natural Streams 
for Irrtgation 
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IRRIGATION DIVISION NO. 2— Continued 

TABULATED STATEMENT OP WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OP 1917. 





(11) 


(12) 


(13) 


(14) 


(15) 




No. of Acre 












Peet Diverted 










District 


by Ditches 


Total No. 








No. 


Duringr Season 


of Acres 










from Natural 


That 


Alfalfa 


Natural 






Streams for 


Can be 




Grasses 


- Cereals 




Irrigration 


Irrigated 









10 


35.887 


13.886 


2,850 


3,159 


1,431 


11 


2.127 


31,668 


6,671 


8.185 


3,721 


12 


127.561 


31,863 


7,281 


1,305 


4,316 


13 


16.069 


3,540 


806 


1.966 


744 


14 


21,999 


122.765 


54»409 


2.858 


13,251 


15 


18.965 


8,172 


3.549 


1,638 


1,490 


16 


22.311 


•■• >■•« 


16»423 


2.106 


8,837 


17 


208.790 


240.585 


82.460 


2,555 


43,750 


18 


3.896 


5.402 


2,446 


750 


1,051 


19 




34.197 


12.853 


3,658 


8,191 


49 _ 






66 






'i'i'Mi 


- 




67 


184,248 


93.456 


7,190 


9.945 


Totals 


642,853 


585.474 


219.869 


35,345 


91.713 



NOTE. — No report from districts 49 and 66. 



IRRIGATION DIVISION NO. 2— Continued 



District 
No. 


(16) 
Orchards 


(17) 
Market Gardens 


(18) 
Potatoes 


OD 

S 8 
^ n 

u 

i 

3 
09 


(20) 
Timothy 


(21) 
Other Crops 


(22) 

Total No. of 
Acres Irrigated 


10 

11 


75 

67 
9,947 

12 
2,400 

56 

729 

1,930 

10 
105 


228 

56 

361 

8 

1.183 

"i'i'i 

1.350 

5 

516 


8 

341 

29 

4 

65 

3 

...... 

"30 
28 


103 


i;42i 


1,136 
2.536 
1,849 
1,100 

11.413 

948 

1.878 

13.500 
550 

10,295 


8,890' 
23.995 


12 


40 


24,428 


13 


3.540 


14 


16,391 

39 

265 

29,900 


104.179 


15 


6,788 


16 


6,000 


19.676 


17 


182.480 


18 


4,822 


19 




29,871 


49 






66 










67 


426 


3,488 


13,556 


56.832 






Totals.. 


15.757 


3.979 


508 


50,266 


7,424 


58.761 


464,39.1 
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IRRIGATION DIVISION NO. 2— Continued 

TABULATED STATEMENT OP WATER COMMISSIONERS' ANNUAL 
RESERVOIR REPORTS FOR THE IRRIGATION SEASON OP 1917. 
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No. 
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00 
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J. «fr 
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• OQ 

O BQ t* 
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3 fc O 



«e 



a> DQ bA 

dg>§ 



10 


16 




16,893 


16,893 


1,775 


Not re- 
ported 


11 


4 


4,156 


95,074 


37,000 


27,015 


25,194 


12 


3 




5,960 


4,272 


160 


4,120 


13 


1 




60 


60 


None 


60 


14 


3 


3,'6"80 


31.600 


Incom- 
plete 


Incom- 
plete 


Incom- 
plete 


15 


1 


70 


940 


940 


386 


Incom- 
plete 


16 


20 


Incom- 


Incom- 


Incom- 


Incom- 


Incom- 






plete 


plete 


plete 


plete 


plete 


17 


13 


Incom- 


Incom- 


Incom- 


Incom- 


Incom- 






plete 


plete 


plete 


plete 


plete 


18 


• ••• 


Incom- 


Incom- 


Incom- 


Incom- 


Incom- 






plete 


plete 


plete 


plete 


plete 


19 


-->• 


Incom- 


Incom- 


Incom- 


Incom- 


Incom- 






plete 


plete 


plete 


plete 


plete 


67 


. ••-• 


Incom- 


Incom- 


Incom- 


Incom- 


Incom- 






plete 


plete 


plete 


plete 


plete 



ANNUAL REPORT DIVISION ENGINEER 
DIVISION NO. 2—1918 

PueblOj Colo., December 4, 1918. 

Hon. A. J. McCune, 
State Engineer, 

Denver, Colorado. 

Dear Sir: I have the pleasure of handing you my report for 
the fiscal year ending November 30, 1918. 

In former reports I have described this water division and the 
use of water very minutely, therefore deem it unnecessary to do so 
again. It has been our pleasure to note the steady increase in 
irrigated lands developed under the numerous systems of irriga- 
tion. We have over six hundred thousand acres under an excess 
of thirty-five hundred miles of irrigating ditches or canals. This 
development is due primarily to individual and community enter- 
prise, later to the large companies (mutual). Nearly all of these 
enterprises have reached a most satisfactory basis, in that almost 
the entire acreage is under cultivation. 

It may be of interest here to state some of the record crops 
produced in this valley, for instance : Bent County, 83 bmdiels of 
wheat to the acre on 23 acres. Otero County, 130 bushels of oats 
to the acre on 40 acres. Pueblo County, 110 bushels corn an acre 
on 40 acres. El Paso County, 3,500 pounds beans per acre on 
3 acres, and several have produced over 30 tons of sugar beets 
to the acre. 

The proper preparation of the ground, correct application of 
the water, thorough cultivation is responsible for this, and in fact 
for all good crops of whatever kind. 



RAINS AND MOISTURE 

As the following report of the Qovernment Observer will show 
we had very little rain, far under the normal, in fact this was an 
extremely dry, hot year. The rainfall in December was .10" ; in 
January, .61" ; in February, .79" ; June, 1.02" ; July, .93" ; August, 
.57" ; September, 1.43" ; October, .14" ; November, .63" ; a total of 
7.94 inches. The winter was dry and cold, very little snow, and 
that mostly blowing away, so that no moisture resulted therefrom. 
There were no floods in the river or its tributaries with one excep- 
tion, and that the Clear Creek cloudburst, which filled the Clear 
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Creek Reservoir so that its Spillway began to give way, and but for 
the timely action of the State Engineer, and the D. & R. G. Railway 
Company, the damage to the reservoir would have been very serious 
to the railway tracks and the people below to a most alarming 
extent. The outlet to this reservoir is so small, so absolutely inade- 
quate as to be a menace, and a serious disturber in the distribution 
of the waters of the Arkansas river, in that it ** unavoidably'* fills 
at times when there is no water for it, and is needed by those 
entitled to it ; this very year it caused serious and endless trouble, 
bickering, and contests for this water. As there has never been a 
satisfactory way devised to handle this difficulty, I would advise 
the State Engineer to condemn it, and the state acquire it, order 
the waters that may be in it distributed as is done from other state 
reservoirs. 

There developed several serious and ugly contentions for water. 
Naturally following this were accusations against the water officers. 
What caused this ? Primarily the shortage of water in the streams, 
and from the cause above stated. The water commissioners com- 
plained bitterly that claims, absolutely without merit, and unjust, 
were pushed with such determination as to drive them to the 
verge of desperation. That it was not in human power to comply 
with their demands. 

The Purgatoire and Holbrook cases were prominently unique 
in their demands. These particular cases, demands, or controversies, 
or however you choose to designate them, were taken to the Divi- 
sion Engineer, then appealed to the State Engineer, in both 
instances were settled with fairness and justice to all concerned, 
then dismissed. Whether or not this was entirely satisfactory to 
both parties we have not inquired, but we do know it was a just 
and equitable settlement after a most exhaustive hearing. 

I wish to state here that most, if not all, these controversies 
could be averted if there existed that confidence and fairness be- 
tween management or users of water and the water officials that 
should exist. The help and advice of the ditch management is as 
much needed by the water officer as are his services by them. This 
would spell good business for all. 



divisicIn engineer ^s office 

If this office is to serve well the purposes for which it was 
created, and the records of same to be of value, the S. 0. S. needs 
to be sent out strong and swiftly. First the expense fund is abso- 
lutely inadequate, the various ditches are called upon to pay, or I 
had better say certain ditches are called on to pay, telephone 
charges that all are more or less interested in ; the Ditch Association 
comes forward with assistance, and in other ways assistance is 
given, but for this the office could not exist in anything like an 
approach to efficiency. Five hundred dollars is totally inadequate 
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for this office. There should be not less than $1,000. There is no 
furniture in the office for storing or keeping most valuable records 
and papers, the filing cabinets are bundles on the floor. Each year 
the Division Engineer contributes from his salary the expense 
account of October and November. No funds. The state did make 
a feint at furnishing our office and passed a bill setting aside an 
amount to do so, but for some reason unknown, was put in the 
-steenth class where there never was a dollar, and there the good 
intentions rest. 

SUGGESTIONS 

I would first suggest that the above be remedied for the good 
of the valley and state. 

I strongly advise a complete revision of all the irrigation law& 
on our statutes. Further that the State Engineer's office and the 
Division Engineers be called upon to give or make such suggestions 
as seem to them needful, based upon their experience. 

'We had associated with us a most competent and satisfactory 
hydrographer in Mr. M. N. Grant, from the office of the State Engi- 
neer. He was devoted to his work, accurate and efficient, gaining 
the confidence of all who came in contact with him. With the 
assistance given this office we were enabled to meet the trying 
exigencies of a dry summer, and a shortage of water, with the 
trouble incident thereto, better than ever before. Automatic gages 
were established in the reservoirs and several of the larger canals. 
Whilst at this work Mr. Grant was stricken with the '*flu*' on the 
twenty-fourth of October and died within a few days. In him the 
state lost a most faithful and efficient officer. I wish to thank the 
State Engineer and his accomplished force for their uniformly 
kind treatment, and valuable advice and assistance freely given in 
all matters pertaining to the welfare of this office. I assure you of 
its appreciation. 

I cannot pass without thanking the Water Commissioners for 
their faithful and energetic services. I feel that every one per- 
formed his duties to the best of his ability, and in several cases it 
was extremely trying and exasperating, yet their conduct under 
such circumstances was all that could be asked. 

Again acknowledging the courtesies, and pleasant relations 
existing between us, I am 

Respectfully yours, 

E. R. CHEW, 
Irrigation Division Engineer, 

Division No. 2. 
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IRRIGATION DIVISION NO. 2 

TABULATED STATEMENT OP WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 



(1) 

District 
No. 



(2) 

No. of 

Ditches 

Reported 



(3) 

Amount of 
Appropria- 
tion in 
Sec. Ft. 



(4) 

Capacity 

of Ditches 

Sec. Ft. 



(5) 

Length 
of Main 
Ditches 
in Miles 



(«) 

Length of 
Laterals 
in Miles 



10 




644.34 * 




127.3 
300.6 
245.5 
245.5 
238.9 
95.0 




11 




701.93 
591.14 
478.32 
2170.00 
200.15 
521.64 


885.8 


91.2 


12 






13 








14 ...^ 




2128.5 
271.9 




16 - -T 






16 : 






17 










18 










■ 


19 




583.43 




'265.5 




49 








66 












67 
























Totals 




5790.95 


3286.2 


1518.3 


91.2 









IRRIGATION DIVISION NO. 2— Continued 





(7) 


(8) 


(9) 
Maximum 


(10) 

Average 

Daily 

Amount of 

Water 
Diverted 


District 


First Day 


Last Day 


No. of Days 


During 


No. 


' Water 


Water 


Water Was 


Season by 




Diverted from 


Diverted from 


Diverted 


Ditches 




Natural 


Natural 


f rorti Natural 


from Natural 




Streams for 


Streams for 


Streams for 


Streams for 




Irrigation 


Irrigation 


Irrigration, 


Irrigation 
Sec. Ft. 



10. 

11. 

12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
49. 
66. 
67. 



Mch. 
May 
Mch. 
May 



1 
1 
1 
1 



Dec. 1, 1917 

Mch. 1 

Mch. 1 

Dec. 1. 1917 

Mch. 1 

Mch. 1 ' 



Dec. 1 
Oct. 15 
Dec. 1 
Oct. 15 
Dec. 1 
Nov. 1 
Nov. 1 
Dec. 1 
Nov. 1 
Dec. 1 



4,357 

153 

10.400 

27,807 

3,941 

5,014 

*'i;7*8'd 



Totals 



53,452 



256.2 
512.7 
362.1 
299.5 
596.1 

93.1 
496.9 
977.0 

56.2 



3,649.8 



y<; 
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IRRIGATION DIVISION NO. 2— Continued 



District 
No. 


(11) 
No. of 
Acre Feet 
Diverted by- 
Ditches 
During 
Season 
from 
Natural 
Streams for 
Irriiration 


(12) 

Total No. 
of Acres 

That 

Can Be 

Irriirated 


(13) 
Alfalfa 


(14) 

Natural 
Grasses 


(15) 
Cereals 


10 

11 

12 

13 

14 

15 

16 : 


50,833 
163.130 
130,116 

68,162 
242,290 

18.064 

19.776 

279.220 

5,364 


21.848 
32.377 
29.691 
19.408 
119.960 
9.767 


5.415 
6.650 
7.076 
1.767 

60.484 
4.697 

14.150 

60.090 
2.578 

16.564 


3.711 
6.722 

846 
13.683 
4.717 
1.331 
1.619 
2.520 

698 
5.013 


4558 
6:343 
4.004 
3.956 
10,995 
2.898 
9.587 


17 

18 

19 


156.240 

5.014 

43,871 


41.200 

773 

5,018 


49 ^ 






66 












67 
























Totals.. 


976.427 


438.166 


179.461 


40.810 


86,782 



NOTE. — Acreag^e given Includes all irrigated area from both ditch and 
reservoir. 



IRRIGATION DIVISION NO. 2— Continued 



District 
No. 


(16) 
Orchards 


(17) 

Market 
Gardens 


(18) 

Pota- 
toes 


(19) 

Sugar 
Beets 


(20) 
Timothy 


(21) 

Other 
Crops 


(22) 

Total 
No. of 
Acres 
Irri- 
gated 


10 


152 

85 

9.652 

12 

2.305 

68 

623 

582 


647 
68 

^59 
11 

1.395 

1 

16 

399 

"423 


4 

684 

49 

9 

70 
5 

265 
45 
44 

179 

•i...... 


72 

5 

• 60 

30 

11.485 

66 

207 

9.755 




3.173 

2.468 

991 


18,187 


11 

12 


1.601 


24.634 
23,237 


13 




19.408 


14 

15 

16 


Beans 

4.540 

84 


11.824 

69 

1.203 

9.870 

455 

4.099 


106.813 

8.963 

30.632 


17 

18 


500 

208 

7.056 


123.280 
4.436 


19 

49 


127 


50 


38.529 


66 












67 
























Totals.. 


13.506 


3,419 


1.254 


21.730 


13.989 


34.152 


398.119 
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IRRIGATION DIVISION NO. 2— Continued 



District 
No. 


(23) 
Superintendence 


(24) 
Repairs . 


(25) 
Improvements 


10 




$ 6,660.00 

10,597.00 

8,916.00 

553.00 

53,344.00 

3,183.00 




11 


$ 200.00 
13,693.00 


• 


12 




13 




14 

15 


18,770.00 


$20,825.00 


16 


19,707.00 
23,016.00 


1,700.00 


17 






18 




. 


19 


7,050.00 


8,441.00 




4^ 




66 








67 .-.: 


*■ 








^ 






Totals 


$82,336.00 


$91,694.00 


$22,525.00 



IRRIGATION DIVISION NO. 2 

TABUIiATED STATEMENT OP WATER COMMISSIONERS' ANNUAL. RES- 
ERVOIR REPORTS FOR THE IRRIGATION SEASON 1918. 





(1) 


(2) 


(3) 


(4) 
Quantity 


(5) 
Quantity 


(6) 

No. of 

Acre Ft. 






Area of 


Capacity 


of Water 


of Water 


Used 


District 


No. of 


High 


of 


in 


in 


from 


No. 


Reser- 


Water 


Reservoir 


Reservoirs 


Reservoirs 


Reser- 




voirs 


Line 


in Acre 


May 1st 


Nov. 1st 


voirs 




Reported 


Acres 


Feet 


in 
Acre Ft. 


in 
Acre Ft. 


During 
Season 



10 


16 

3 
1 
1 
None 
1 

\ ■ 

1 




17,000 

8«,137 

2.800 

59 


16,928 

38,860 
1,170 

59 


8,708 

18,800 
69 
None 


Not 


11 

12 


3,288 


reported 
38.835 
1,184 


13 

14 


2 


59 


15 










1,260 


16 

17 

19 


1,590 
8,708 

1,600 


42,946 
102,478 

20,000 


1.160 
Incomplete 
report 
4,500 


473 
Incomplete 
report 
3,500 


3,230 
50,325 

10,000 


Totals 


28 


15.188 


273.420 . 


62,677 


31,550 


104,893 



ANNUAL REPORT IRRIGATION DIVISION ENGINEER 

NO. 3—1917 

Novemter 23, 1917. 

Addison J. McCune, 
State Engineer, 

Denver, Colorado. 

. Dear Sir : I hand you herewith my annual report for the 
fiscal year ending November 30, 1917, on ditches and reservoirs in 
Irrigation Division No. 3, comprising the eight districts in the San 
Luis Valley and covering the drainage basin of the Rio Grande Del 
Norte River and its tributaries in the State of Colorado. 

We have had an exceptionally good run of water from the 
streams this year which has remained steady throughout the heavy 
irrigation season notwithstanding the fact that the rains were late 
and only local. In some districts the rains were too late to be of 
benefit to crops. The streams did not start to rise until May, which 
fact insured sufficient water for all crops and very few ditches 
demanded water prior to May 15th. 

The reservoirs were all filled early in the spring and very little 
water was needed from them, except where water was used in 
ditches not having direct rights from the streams, so that a good 
storage supply will be carried over until 1918. 

Late snows in April throughout the districts put the ground 
in excellent shape for the crops and that condition was maintained 
through the irrigating and growing season, with the result that 
the valley continues in its prosperous state and its increase in 
acreage cultivation and production. 

The price for potatoes last year materially increased the acre- 
age of that crop this season regarflless of the high cost of the seed 
and the production was more than gratifying to the farmers. 

The development of the drainage districts and formation of 
new ones continues and two more new districts have been added. 
Work on these districts will commence as soon as the bonds can be 
sold. The drainage of lands has progressed slowly during the past 
summer due to the scarcity of labor, which has been prevalent 
throughout the country, but the wo^k has continued and will be 
continued to completion as rapidly as possible. The districts 
already completed are showing an increase in acreage production 
each year and also showing that when ten to fifteen dollars per 
acre is expended in draining that amount is soon returned to the 
owners of the land. 

The owners of ditches are continuing the good work on sub- 
stantial headgates and measuring flumes and this office is doing 
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all it can to keep them rated and supply cards to the Water Com- 
missioners and owners. Notices of the laws concerning headgates 
and measuring flumes are being served by the Water Commission- 
ers as fast as found practical and we hope to see each district in 
first-class^shape and a card on each ditch. 

Tlie Water Commissioners have handled their districts in good 
shape during the past season and served the water users faithfully. 
The water supply of the streams being exceptionally good through 
the season as we had very few controversies and these were settled 
satisfactorily to all parties concerned. 

In accordance with the plans of the Governor's War Council, 
this office issued instructions to all reservoir owners and owners of 
the larger ditches to take the necessary steps to guard and protect 
their dams and headworks from any damage that might be done 
by German sympathizers and permit no trespassing. These in- 
structions were carried out in each instance and no case of damage 
has been reported. The Water Commissioners were notified to 
watch the ditches closely and prevent waste, in order that more 
water could be supplied to ditches of very late priority. They also 
made arrangements with owners of the early priorities to supply 
the late decrees in case- the water might be short and this was 
neciessary only in a few cases. 

The farmers and stockmen of, the division were behind the 
national movement of increased crops and put under cultivation 
every available acre of ground as well as increasing and caring 
for their herds of cattle, sheep and hogs, but have experienced great 
difficulty in procuring labor at a much higher wage than ever paid. 

For the most part the division has been free from trouble. 
However, in District No. 21, during December of last year one of 
the valves in the Terrace Dam gave way letting out about eight 
thousand acre-feet of water at the rate of six hundred second feet. 
This water flooded a large area of pasture lands, but caused no loss 
of livestock. As soon as the valve was replaced, storage began and 
on June 7th the water was going over the spillway, although on 
April 1st the water, in storage, was three thousand acre-feet short 
of the amount the previous year. Later a leak of three second feet 
occurred in the dam and the water was drawn from the reservoir 
as rapidly as possible to a point below the leak, preventing any dam- 
age, although at first there was fear that the dam would go out. 
The district immediately made arrangements to repair the dam and 
this work is being pushed in good shape to prevent any further 
recurrence. 

In conclusion I desire to thank the State Engineer for his 
advice on all matters relative to this Division and the Water Com- 
missioners who have worked hard in the performance of their 
duties. 

Respectfully submitted, 

D. A. NORTON, 

Irrigation Division Engineer, Division No. 3. 
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IRRIGATION DIVISION NO. 3 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAIi 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1917 



(1) 

District 
No. 


^2) 

No. of 

Priorities 

Reported 


(3) 

Amount of 

Vppropriatioi 

In Second Ft. 

Reported 


(4) 

Length of 

Main 

Ditches 

in Miles 


(5) 

• 

Lengrth of 
Laterals 
in Miles 


20 

21 : 

22 

24 

25 

26 

27 

35 , 


406 
59 

188 
63 

200 

208 
60 
60 


5,607 
1,386 
5,716 
310 
952 
539 
107 
539 


418 

199 

258 

83 

'ii"5 

39 
118 


878* 

"*"l8 

70 

15 

8 

117 


Totals 


1,244 


15.156 


1,230 


1,106 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1^17. 



• 


(6) 


.(7) 


(8) 


(9) 




First Day- 


Last Day- 


Maximum 


Maximum 


District 


Water Di- 


Water Di- 


No. of Days 


No. of Days 


No. 


verted from 


verted from 


Water Di- 


Water 


— 


Natural 


Natural 


verted from 


Carried 




Streams for 


Streams for 


Natural 


from 




Irrigration 


Irrigation 


Streams for 


Reservoirs 








Irrigation 




20 


Mar. 15 


Nov. 1 


230 


45 


21 


Apr. 11 


Oct. 22 


194 


153 


22 


May 12 


Nov. 1 


172 


85 


24 


Mar. 30 


Nov. 1 


215 


200 


25 


Apr. 15 


Nov. 1 


199 




26 


Apr. 1 


Nov. 15 


229 




27 


Mar. 15 . 


Nov. 1 


230 




35 


Apr. 1 


Nov. 1 


214 


196 


Totals 






1,683 


679 
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IRRIGATION. DIVISION NO. 3 

TABU1.ATED STATEMENT OP WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OP 1917. 



District 
No. 

! 


(10) 

. Amount of 
Water Car- 
ried from 
Reservoirs 
in Acre-Ft. 


(11) 

Average 

Daily Amount 

of Water 

Diverted 

by Ditphes 

During Season 

from Natural 

Streams for 

Irrigation 
Second Feet 


(12) 

No. of Acre- 

^'eet Diverted 

by Ditches 

During 
Season from 

Natural 

Streams for 

Irrigation 


(13) 

Total No. of 

Acres that 

can be 

Irrigated 


20 


16,570 
15,895 
No. report 
93.990 


1,812 
642 

1.221 
134 
380 
369 
67 
213 


694.343 
99.538 

265,330 
25,.681 
59,318 
83,546 
13,559 
43.520 


321,315 


21 


64,795 


22 


117.600 


24 


19.096 


25 


67,990 


26 




40,302 


27 




5,713 


35 


12,554 


63,645 






Totals... 


139,009 


4.838 


1,284,835 


700,456 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1917. 

CROPS IRRIGATED FROM CANALS IN ACRES 



District 
No. 


(14) 
Alfalfa 


(15) 

Natural 
Grasses 


<16) 
Cereals 


(17) 
Orchards 


(18) 

Market 
Gardens 


20 

21 


33,718 
4,770 
6,880 
4,717 

920 
2,823 

464 
1.206 


98,309 

23.939 

30,490 

2,025 

13.120 

29,263 

2,897 

7.150 


71,528 
8.099 

20.630 
8,437 
1,455 
1,432 
166 
2,737 


40 

10 

15 

2 

4 

2 


982 


22 


385 


24 


6 ^ 


25 




26 


2 


27 


3 


35 


8 






Totals 


55.498 


207,393 


114,484 


73 


1.386 
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IRRIGATION DIVISION NO. 3 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1917. 

CROPS IRRIGATED FROM CANALS IN ACRES— Continued 





(19) 


(20) 


(21) 


(22) 


District 










No. 


Potatoes 


Peas 


Other 
Crops 


Total 
Irrigated 



20 
21 
22 
24 
26 
26 
27 
35 



13,113 

286 

3,976 

78 

134 

63 

60 

64 



68,096 

6,929 

26,550 

13,372 



601 
1.287 



41,090 
1,189 
9,635 
1,278 
360 
4,178 
17 
2,366 



316,876 
44,212 
97,556 
29,908 
15.991 
37,766 
4,208 
14.820 



Totals. 



17.773 



104,834 



60,113 



661,334 



In Districts Nos. 25 and 26 Peas are included in report on Other Crops. 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1917. 

COST IN DOLLARS 





(23) 


(24) 


(25) 


District 






V 


No. 


Superin- 


Repairs 


Improve- 




tendence 




ments 



20 

21 


137,442.38 

175.00 

No report 

1,542.00 

No report 

600.00 

No report 

2,000.00 


118,457.20 

215.00 

No report 

340.00 

No report 

2,766.46 

293.00 

9,210.00 


112,488.98 
415.00 


22 


No report 


24 


310.00 


25 


No report 


26 


360.00 


27 


250.00 


35 


850.00 


» 




Totals 


$41,759.38 


131,281.66 


114,173.98 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
RESERVOIR REPORTS FOR THE IRRIGATION SEASON OF 1917. 



District 
No. 


(1) 

No. of Reservoirs 
Reported 


(2) 

Area of High 
Water Line 
(Acres) 


(3) 

Capacity of 
Reservoir in 
Acre Feet 


(4) 

Quantity of Water 
in Reservoirs 
May 1 (Acre Ft.) 


(6) 

Quantity of Water 
in Reservoirs 
Nov. 1 (Acre Ft.) 


(6) 

No. Acre Ft. of 
Reservoir Water 
Carried During 
Season 


20 


6 
2 

1 
5 
2 


17661 

i',ii'6 

1.348 




26,245 
10,219 


30.342 
3.723 


16.670 


21 


31,752 

4,280 

112,390 

16.483 


16.787 


22 




24 

36 


12.220 
16.189 


2.476 
8.611 


93.990 
12,654 



ANNUAL REPORT IRRIGATION DIVISION ENGINEER 

NO. 3—1918 



Alamosa, Colo., Nov. 30, 1918. 

Hon. Addison J. McCune, 
State Engineer, 

Denver, Colorado. 

Dear Sir: I have the pleasure of handing you herewith my 
annual report of ditches and reservoirs for the fiscal year ending 
November 30, 1918, for Irrigation Division No. 3, comprising the 
eight districts in the San Luis Valley, and covering the drainage 
basin of the Rio Grande del Norte and its tributaries. 

Owing to the light fall of snow in the mpuntains last winter, 
the supply of water during the season just closed has been very 
short. 

A better and more economical use of water was had this sea- 
son through the organization of water users' associations in the 
different districts by Hon. John E. Field, who, as one of the mem- 
bers of a committee on conservation of water, appointed by the 
**War Board,'* made a canvass of the division, held meetings, and 
advised with the water users. Committees were appointed in each 
district, whose duties were to study the situation in their neigh- 
borhoods and to report to and advise with the Water Commissioner. 
A great deal of good was accomplished by the work of these com- 
mittees — owners of old water priorities were prevailed upon to loan 
water to their less fortunate neighbors and a beneficial use was 
made of the water both day and night. 

I wish to mention the valuable assistance rendered this office by 
Mr. H. D. Amsley, hydrographer from the State Engineer's office. 

In conclusion, I desire to thank the State Engineer for his ad- 
vice and assistance in matters that have come up in this division. 

Respectfully submitted, 

(Signed) E. S. COUNSELOR, 
Irrigation Division Engineer, Division No. 3. 
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IRRIGATION DIVISION NO. 3 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 



(1) 



District 
No. 



(2) 

No. of 
Priorities 
Reported 



(3) 

Amount of 
Appropria- 
tion in 
Second Feet 
Reported 



(4) 

Length of 

Main Ditches 

in Miles 



(5) 

Lengrth of 
Laterals 
in Miles 



20 

2.1 

22 

24 

25 

26 

27 

3ff 

Totals. 



346 
83 

187 
68 

129 

177 
26 
46 



1,061 



6,641 

1,432 

5,738 

312 

396 

561 

28 

607 



14,505 



1,760 



767 


466.00 


211 


No report 


190 


No report 


84 


18.60 


No report 


No report 


363 


No report 


13 


No report 


132 


79.12 



562.62 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 



District 
No, 


(6) 

First Day 
Water Di- 
verted from 

Natural 

Streams for 

Irrigration 


(7) 

lAst Day 
Water Di- 
verted from 

Natural 

Streams for 

Irrigation 


(8) 

Maximum 
No. of Days 

Water Di- 
verted from 

Natural 
Streams for 

Irrigation 


(9) 

• 

Maximum 
No. of Days 
Water Car- 
ried , from 
Reservoirs 


20 

21 

22 

24 

25 

26 

27 

35 


Apr. 1 
Apr. 1 
May 1 
Mar. 11 
Apr. 15 . 
Apr. 1 . 
Apr. 1 


Nov. 1 
Sept. 1 
Nov. 10 
Nov. 15 
Nov. 30 
Nov. 10 
Nov. 15 
Nov. 1 


210 
142 
194 
249 
100 
217 
214 
214 


No report 

20 
No report 

174 
No report 
No report 
No report 
No report 


Totals 






249 


174 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 



District 
No. 


(10) 

Amount of 
Water Car- 
ried from 
Reservoirs 
in Acre Ft. 


(11) 

Average 
Daily Amount 

of Water 
Diverted by 
Ditches Dur- 
ing Season 
from Natural 
Streams for 

Irrigation 
Second Feet 


(12) 

No. of Acre 
Feet Diverted 
by Ditches 
During Sea- 
son from 
Natural 
Streams for 
Irrigation 


(13) 

• 

Total No. of 

Acres that 

can be 

Irrigated 


20 

21 


35,400 
1,320 
No report 
84.368 


1,542 
458 
846 
119 
126 
211 

18.5 
186 


. 303,435 


306,326 
69.047 


22 

24 

26 


190.996 
28,484 

8.960 
42.224 

6,604 
37,216 


85,380 
13.636 
35.100 


26 




37,223 


27 




2.908 


36 


11,093 


56.215 


Totals.. 


132.181 


3.506.6 


618.480 


695.735 
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IRRIGATION DIVISION NO. 3 

TABULATED STATEMENT OP WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 

CROPS IRRIGATED FROM CANALS IN ACRES 



District 
No. 


(14) 
Alfalfa 


(15) 

Natural 
Grasses 


(16) 
Cereals 


(17) 
. Orchards 


20 

21 


29,534 
4,339 
7,540 
1,281. 
1,000 
1,996 
281 
1,256 


71,143 

20,071 

29,365 

2,158 

19,140 

19,352 

1,378 

3,519 


47,314 
5,945 

17,610 
3,922 
1,510 
1,474 
145 
3,652 


36 


22 


40 


24 

25 


27 
2 


26 




27 




36 ;... 


3 


Totals 


47,227 


166,126 


81,572 
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TABULATED STATEMENT OP WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 

CROPS IRRIGATED FROM CANALS IN ACRES 





(18) 


(19) 


(20) 


(21) 


(22) 


District 












No. 


Market 


Potatoes 


Peas 


Other 


Total 




Gardens 






Crops 


Irrigated 



20 

21 

22 

24 - 

25 

26 

27 

35 

Totals.. 



819 
'296 

i 

i 



1,117 



16,776 

555 

7,455 

78 

149 

41 

30 

192 



24,276 



53J35 
7,906 

23,885 
2,646 



312 
2,312 



90,796 



7,089 

1,324 

10,849 

404 

350 

3,710 

""8'4i 



24,567 



225,446 
- 40,140 
97,040 
10,516 
22,151 
26,575 
2,146 
11,776 



435,790 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 

COST IN DOLLARS 



District 
No. 


(23) 

Superin- 
tendence 


(24) 
Repairs 


(26) 

Improve- 
ments 


20 

21 .: 


129,486.26 

No report 

No report 

997.00 

1.500.00 
No report 
No report 

5.325.00 


111,549.26 

No report 

No report 

93.00' 

^ No report 

No report 

No report 

4.130.00 


$ 3,000.00 
No report 


22 


No report 


24 


75.00 


25 


No report 


26 


No report 


27 


No report 


35 


2,000.00 






Totals 


$37,308.26 


$18,357.23 


$5,075.00 . 



ANNUAL REPORT DIVISION ENGINEER 
DIVISION NO. 4:— 1917 



Montrose, Colorado, March 9, 1918. 

Mr. A. J. McCune, 
State Engineer, 
Denver, Colo. 

Dear Sir: In compliance with the Session Laws of 1903, I 
herewith hand you my annual report of Irrigation Division No. 4 
for the fiscal year ending with this date. This division comprises 
an empire of a part or all of fourteen counties in the southwestern 
part of Colorado. 

Generally speaking, the season was a profitable one for the 
farmers, although a heavy frost in the early part of October de- 
stroyed a large apple crop. The season was an extremely dry one, 
the rainfall being much lighter than usual. In the early part of 
the harvest season the prices that the farmers received for their 
crops were very good, but owing to the lack of transportation facili- 
ties and the shortage of cars, the farmers in this locality were 
unable to move their crops and as a result of the car shortage they 
met with a considerable loss in- potatoes, onions, etc. 

There were very few disputes over water and only one import- 
ant case of litigation, viz., the Surface Creek Ditch and Reservoir 
Co. vs. the Lake Fork Ditch Co. The controversy was settled in 
favor of the last named company. 

In District No. 40 a large number of rating flumes were 
installed. The method of measuring water in this district previous 
to last year was by the old Weir system. Five new rating stations 
were established, as follows, in this division during the season ; 

On Leroux Creek and Surface Creek in District 40, self- 
recording gages were installed; in District No. 42, Kannah 
Creek, a cable station was established. On the Tomichi Creek 
in District No. 28, a self-recording gage was installed, and on 
the La Plata River in District No. 33 a rating station was 
established. 

In the month of July I made a visit of inspection of the res- 
ervoirs that are located on Grand Mesa and as a result of that visit 
notices were served on many of the reservoirs to make necessary 
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improvements, also the reservoir owners were notified to comply 
with Section 6, of the Session Laws of 1911, page 466, relative to 
the placing of gage rods in the reservoirs. We also met a large 
number of the water users of District No. 42 at a public meeting 
called for the purpose of discussing irrigation questions. ^ 

The greatest handicap in thfe distribution of water in this 
division is the method of appointing and paying the Water Com- 
missioners. The method of appointing the Water Commissioners is a 
very unsatisfactory one and should be changed by statute at the ear- 
liest opportunity. * * * It seetns useless to continue recommending 
a change in the manner of appointing and paying Water Commis- 
sioners, but I want to insist most urgently that nothing would im- 
prove the water distribution in this division as much as a change 
in the statutes, so that Water Commissioners could be removed 
from politics, and that competent men could be kept on the job and 
paid salaried by the state in proportion to their services. 

The Uncompahgre Valley project, and the Grand Valley 
project, of the U. S. Reclamation Service, did considerable work 
during the season, and below is a report of the work accomplished 
on these two projects. 



UNCOMPAHGRE VALLEY PROJECT— COLORADO 

United States Reclamation Service 

Fred D. Pyle, Project Manager 

November 1, 1917 

GENERAL PROGRESS 

During the past year the following work was accomplished: 
A crusher plant was built at the river portal end of the Gunnison 
Tunnel ; 6,615 linear feet of tunnel floor was plastered ; eight con- 
crete approaches were built at the ends of existing concrete sections 
in the rock section of the tunnel; 248 linear feet of concrete side- 
walls and 146 linear feet of arch were also built in the tunnel ; the 
old timber diversion into the Uncompahgre River at the end of 
the South Canal was replaced with a concrete structure ; the West 
Canal Extension Siphon Lateral (the principal feature of which 
consists of a 12.inch wooden stave pipe siphon 2,100 feet long) was 
built to irrigate the upper end of Franklin Mesa j a high line exten- 
sion lateral to the Chipeta Ditch was built ; the Buttermilk Lateral 
was excavated under contracts; good progress was made on the 
enlargement of the California Mesa Lateral System ; drainage inves- 
tigations were continued; the irrigable area surveys were com- 
pleted and four new section houses were built. All construction 
work will be practically completed during the coming winter 
season. 
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RESULTS 

The following is a brief summary of results accomplished from 
July 1, 1916, to June 30, 1917 : 

Miles of canal constructed 13 

Structures costing from $500 to $2,000 ea 5 

Structures costing from $100 to $500 ea 98 

Structures costing less than $100 ea 297 

Number of bridges built 33 

Number of culverts built 23 

Number of wooden pipe siphons built 1— length 

2,100 ft. 

Number of flumes built 10 

Excavation — Class 1 material 83,308 cu. yds. 

Excavation — Class 2 material 1,189 cu. yds. 

Excavation — Class 3 material 395 cu. yds. 

Concrete placed 2,105 

The construction work accomplished to date has made it pos- 
sible to deliver water during the past irrigation season to a total 
of 80,000 acres, of which amount 58,000 acres were in crop. 



OPERATION 

The spring season was very late, the last frost occurring on 
May 9. This frost, however, did no damage to crops. The snow- 
fall on the watershed was somewhat less than normal. The runoff, 
however, was good until midsummer, due to the cool weather that 
prevailed during the spring. The precipitation during May was 
about 100 per cent above normal. As a result several floods 
occurred in the river and canal system, which necessitated con- 
siderable protection work at headgate diversions. Project water 
was delivered on a rental basis at $80.00 per second foot continu- 
ous flow for the season. This is a wasteful method of water delivery 
and some change to an acre-foot or rotation system will be required 
at the time the project is fully developed. The rainfall and mean 
temperatures at Montrose, Colorado, were as follows: 





Season of 1916-1917 


7-Year Average 




Precipitation 
Inches 


Mean 
Temperature 


Precipitation 
Inches 


Mean 
Temperature 


1916 

November 

December 

1917 

January 

February 

March 

At)ril 

May 

June 

July 

Augrust 

September 

October 


.82 
.62 

.62 

.07 

.69 

1.09 

2.18 

.16 

.49 

1.53 

.70 

.13 


33 
24 

18 
29 
32 
45 
50 
65 
74 
68 
61 
48 


.51 
.84 

.86 

.19 

.71 

1.03 

1.11 

.67 

1.07 

1.26 

1.08 

1.24 


37 
24 

24 
31 
39 
48 
56 
65 
71 
69 
59 
48 


Total 


9.10 




10.56 
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No particular trouble was encountered in operating the project 
except for the sliding banks on the Montrose and Delta and Iron- 
stone Canals, and the settling and breaking up of short portions of 
the concrete lining in the South Canal. The flow of the Uncom- 
pahgre River dropped from 400 c. f. s. at the beginning of August 
to 100 c. f. s. at the end of August; during September the flow 
remained nearly constant at 100 c. f. s. and during October began 
another drop until the minimum of 50 c. f . s. was maintained. The 
minimum flow of the Gunnison River ranged from 500 to 550 c. f . s. 
during the latter part of September and fore part of October. 
During the period of heavy irrigation in the valley, the flow of th« 
Gunnison River was always in excess of 1,000 c. f . s. The maximum 
discharge of the Gunnison Tunnel was 901 c. f. s. The water 
supply was ample during the entire irrigation season. It is esti 
mated that about 5.5 acre-feet of water was delivered to the water 

users for each acre of land in crop. 

* * * * ' * 

GENERAL CONDITIONS 

The financial condition of project farmers improved during 
the past year on account of good yields and good prices and the 
large iircrease in the livestock industry. Farmers, however, did not 
net as much profit during the 1917 season as they did during the 
previous season due to the high prices of labor and farming mate- 
rialsw Several carloads of graded stock have been brought in and 
arrangements are being made to purchase several more cars. There 
are 61 silos on the project, 27 of which were built during the past 
season. 

GRAND VALLEY PROJECT— COLORADO 

U. S. Reclamation Service 

S. 0. Harper, Project Manager 

November, 1917 

Construction, A small force was employed at the Grand River 
diversion dam in dismantling the construction plant, disposing of 
surplus equipment and cleaning up the grounds. During the ex- 
treme high water approximately 120 cubic yards of loose rock 
riprap were placed to protect the river bank below the dam. The 
greatest flood on record -with a discharge of 50,000 cubic feet per 
second occurred on June 20, 1917, No damage resulted to any of 
the project structures, but some private irrigation systems and 
bridges suffered. 

The project main canal was completed from' the headworks to 
West Salt Creek, a distance of 55 miles. The pile trestle which 
supported the 60-inch wood siphon pipe across East Salt Creek was 
replaced by a 96-foot span steel truss bridge in concrete piers. 
Floods during the previous year indicated the necessity of. this 
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change. An automatic siphon spillway containing two hand- 
operated wastegates combined with a check structure was built 
near Mack Wash. A reinforced concrete culvert carrying the 
canal under the track of the Uintah Railway was finished and two 
timber drops were installed at the present terminus of the canal 
to safely waste surplus water into West Salt Creek. 

All laterals from Indian Waste to the Big Salt Wash, compris- 
ing the First Lateral District, were completed prior to January 1, 
1917, and those between Big Salt Wash and West Salt Creek were 
under construction on that date. Facilities are now completed to 
serve practically all land in the gravity area of the project east of 
West Salt Creek except that portion near Loma and Mack, Colo- 
rado, which is at ai^ elevation requiring a siphon approximately 
17,000 feet in length. It is not proposed to place this pipe until 
sufficient land will be put in cultivation to justify this expenditure. 
Water was available, however, for approximately 35,000 acres 
during the present season. 

Preliminary studies have been made of methods and location 
of facilities to supply the pumping areas of the project, and surveys 
to determine the irrigable areas of the project are being carried on 
at the end of the year. 

RESULTS 

The following is a brief summary of work performed during 
period July 1, 1916, to June 30, 1917, and the total to the latter 
date : 

July 1, 1916, Total 

to to 

ITEM June 30, 1917 June 30, 1917 

Miles of canal constructed 49.9 232.8 

Structures costing over |2,000 3 31 

Structures costing |500 to 12.000 9 109 

Structures costing |100 to |500 29 186 

Structures costing less than $100 526 2,366 

Number of bridges built 21 149 

Number of culverts built 34 170 

Length of pipe laid, lin. ft 5,567 32,668 

Number of flumes built 9 69 

Excavation — 

Class 1 — cubic yards 215,339 3,023,026 

Class 2 — cubic yards 18,254 484.896 

Class 3 — cubic yards 1,780 186,001 

Total excavation A 235,373 3,693,923 

Riprap placed — cubic yards 1,430 7,264 

Paving placed — square yards 18,392 

Concrete placed— cubic yards 880 65,077 

***** 

OPERATION AND MAINTENANCE 

Water was regularly distributed for the first time on this 
project during the season of 1916 and then only on lands in the 
First Lateral District. During 1917 the canal system was operated 
through the entire length of 55 miles and such laterals as were 
required for water deliveries were in regular operation. Prac- 
tically all laterals were seasoned ready for operation. 
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Water was delivered on demand on a rental basis at the rat<^ 
of 40 cents per acre-foot. In an effort to stimulate food production 
during the period of the war a reduction to 10 cents per acre-foot 
was allowed for all lands which were not plowed or for which water 
application had not been made prior to April 11, 1917. 

Approximately 4,500 acres Were cultivated during the season 
and a considerable additional area was planted in fall wheat. 

The cold spring and hot dry summer was not especially con- 
ducive to good crop returns, but crops were generally satisfactory. 
An excellent crop of alfalfa hay was harvested. Grain and sugar 
beets gave good returns. 

No serious interruptions of water service occurred. A few 
small breaks in laterals were repaired with little delay. On Decem- 
ber 31, 1917, the project will be about 70 per cent completed. 

Attached hereto is the regular statutory tabulation of the 
annual reports of Water Commissioners. 

Very respectfully, 

(Signed) H. C. GETTY, 
Irrigation Division Engineer, 

Division No. 4. 
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IRRIGATION DIVISION NO. 4 

TABULATED STATEMENT OF WATER COMMISSIONERS* ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1917. 



(1) 

District 
No. 


(2) 

No. of Ditches 
Reported 


(3) 

Amount of 
Appropria- 
tion in 
Second Feet 


(4) 

Capacity 

of Ditches 

in Second Ft. 


(5) 

Length of 

Main 

Ditches 

in Miles 


28 


179 

89 . 
142 

52 

53 

27 
112 


376.00 . 
195.75 
702.00 
885.00 
319.70 
27.16 
440.00 






34 






40 

41 


1.264.0 

2,074.0 

588.0 

205.0 

809.0 


404 
270 


42 


272 


61 




68 


231 


Totals 


654 


2,945.61 


4.940.0 


1.177 



NOTE. — No report from Districts 30. 33. 60, or 62. 

No Water Commissioner in Districts 29, 31, 32. 63, or 69. 

Acreage given includes all area irrigated by both ditch and reservoir. 



TABULATED STATEMENT OF WATER COMMISSIONERS* ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1 917. 



District 
No. 


(6) 

Length of 
Laterals 
in Miles 


(7) 

First day 
Water Di- 
verted from 

Natural 

Streams for 

Irrigation 


(8) 

Last Day 
Water Di- 
verted from 

Natural 

Streams for 

Irrigation 


28 

34 — - 

40 

41 

42 

61 

68 - 


"'94 

"2'67 
203 


Apr. 1 
May 1 
Apr. 1 
Apr. 1 
Apr. 1 
Apr. 1 
Apr. 1 


Aug. 10 
Oct. 1 
Oct. 10 
Nov. 12 
Oct. 29 
Nov. 1 
Nov. 16 


Totals 


564 







TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1917. 





(9) 


(10) 
Average 


(11) 






Daily Amount 


No. of Acre 




Maximum No. 


of Water 


Feet Diverted 




Days Water 


Diverted Dur- 


•» by Ditches 


District 


was Diverted 


ing Season 


During Season 


No. 


from Natural 


by Ditches 


from Natural 




Streams for 


from Natural 


Streams for 




Irrigation 


Streams for 
Irrigation 


Irrigation 




- 


Second Feet 




28 .: 


122 


430 


70,760 


34 


130 
193 


146 

766 




40 


184,997 


41 


217 


940 


299,878 


42 


198 


424 


61.976 


61 


245 
196 


63 


14,736* 


68 








Totals 


1,300 


2,759 


632.346 
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IRRIGATION DIVISION NO. 4 

TABULATED STATEMENT OP WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OP 1917. 



District 
No. 


(12) 

Total No. of 

Acres That 

Can be 

Irrigated 


(13^ 
Alfalfa 


• (14) 

Natural 
Grasses 


(16) 
Cereals 


(16) 
Orchards 


28 1 20.992 1 R4. 1 lft.2«n 


169 

2,482 

^0,718 

16,282 

2,606 

2"8"4"2 




34 


__, 1 


2,907 778 


80 


40 

41 

42 

61 

68 


72,147 i 

93.950 

22.896 

12.403 

30.266 

252.655 


17,263 

19,541 

12,131 

2,822 

4,158 


6,487 
1.503 
2,570 

2,"4"9"8 


7.266 

3.693 

443 

72 

77 


Totals.. 


. 68,886 


33,126 


35,099 


11,650 



TABULATED STATEMENT OP WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS POR THE IRRIGATION SEASON OP 1917. 



District 
No. 


(17) 

Market 
Gardens 


(18) . 
Potatoes 


(19) 

Sugar 
Beets 


(20) 
Timothy 


(21) 

Other 
Crops 


(22) 

Total No. 
of Acres 
Irrigated 


28 


65 

280 

2,328 

19 

1 
77 

2,770 


36 

211 

2,186 

6,185 

419 

28 

384 


i.'ss's 

2,000 
96 

■ "43 


824 


2,"i7'8 

2,050 

108 

957 

5,293 


19,477 


34 


7,349 


40 


48,257 


41 


53,582 


42 

61 


18,392 
4.737 


68 


17.311 






Totals.... 


9.448 


3,994 


824 


169.105 



NOTE. — No report from Districts 30, 33, 60, 62. 

No Water Commissioners in Districts 29. 31, 32, 63, 69. 

Acreage given includes all area irrigated by both ditches and reservoirs. 
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IRRIGATION DIVISION NO. 4 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
RESERVOIR REPORTS FOR THE IRRIGATION SEASON OF 1917. 



District 
No. 


(1) 

No. of 

Reservoirs 

Reported 


(2y 

Area of 
High Water 
Line (Acres) 


(3) 

Capacity of 

Reservoir in 

Acre Feet 


(4) 

Quantity of 
Water in 
Jleservoirs 
May 1, in 
Acre Feet 


34 


2 
97 
32 

1 


125 
3,318 


3,369 
37,229 
12,600 


2.984 


40 

42 


None 
6,007 


61 










Totals.... 


132 




•^••-••-•» 





TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
RESERVOIR REPORTS FOR THE IRRIGATION SEASON OF 1917. 



District 
No. 


(5) 

Quantity of 
Water in 
Reservoirs 
Nov. 1, in 
Acre Feet 


(6) 

No. of Acre 
Feet Used 
from Reser- 
voirs During 
Season 


34 

40 

42 

61 


115 

4,030 

555 


1,164 

20,309 

9,199 

6,872 


Totals 




37,534 



ANNUAL REPOET DIVISION ENGINEER 
DIVISION NO. 4—1918 



Montrose, Colo., November 30, 1918. 

Mr. A. J. McCune, 
State Engineer, 

Denver, Colorado. 

Dear Sir : Herewith is presented my annual report of Irriga- 
tion Division No. 4 for the fiscal year ending with this date. 

In response to the request of the State Engineer, we attended 
a meeting in Denver on May 10, 1918, of the State Water Conser- 
vation Committee, composed of Mr. John E. Field, Prof. E. B. 
House and the State Engineer, Mr. A. J. McCune. At this time it 
was arranged to have Prof. E. B. House, of the State Agricultural 
College^ go over this Division and assist me in holding water con- 
servation meetings in, tiie various districts as a part of the war 
plan of the Conservation Committee. During the latter part of 
May, Prof. House held meetings in various districts of this Division, 
for the purpose of forming organizations in the various districts, 
to assist the farmers in conserving water to the greatest possible 
extent, and thereby increasing, as far as possible, the duty of water. 
These meetings were quite generally attended by water users, and 
considerable benefit was derived therefrom. 

During the past season, gaging stations were established ou 
Leroux Creek, Surface Creek, Paradox Creek, Dolores River, San 
Miguel River, Tomichi Creek and Kannah Creek. At four of these 
stations, self-recording gages were installed. 

During the past season, a large number of reservoirs located 
on Grand Mesa installed gaging rods and furnished this ofiice and 
the State Engineer's ofiice with capacity tables — thus enabling us 
to have definite knowledge as to the amount* of water stored for 
irrigation purposes in the various reservoirs. 

Mr. J. H. Baily, Chief Hydrographer in the State Engineer's 
ofiice, made several visits to this Division during the season, and 
assisted us not a little in stream gaging and in promoting the work 
of this Division. This work of Mr. Baily 's, being the first time that 
this Division was favored by having one of the State Hydrograph- 
ers assist in rating the various canals and ditches, was very greatly 
appreciated. 
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There are in this. Division two important Reclamation Pro- 
jects, viz., The Uncompahgre Project of Montrose, Colo., and The 
Grand Valley Project of Grand Junction, Colo. 

The reports of the Project Managers, Mr. Fred D. Pyle, of The 
Uncompahgre Project, and Mr. S. O. Harper, of The Grand Valley 
Project, for the season past, are herewith submitted. 

UNCOMPAHGRE VALLEY PROJECT— COLORADO 

Fred D. Pyle, Project Manager 

United States Reclamation Service 

November 1, 1918. 

GENERAL PROGRESS 

During the past year the following work , was accomplished : 
During the winter of 1917-1918 the concrete work in connection 
with the Gunnison Tunnel was completed ; four short sections, hav- 
ing a total of 137 linear feet, were concreted, walls and roof ; 891 
linear feet of sidewall lining, located in five places, were concreted ; 
22 conversions from lined to unlined sections, and vice versa, were 
constructed. Upon the completion of the above work there re- 
mained a total of 12,472 feet of unlined tunnel, divided into fifteen 
sections varying in length from 207 to 2,004 feet. The effective 
cross-section of the unlined sections was materially increased by 
careful trimming, so that the unlined sections will have the same 
capacity as the lined sections; 18,108 feet of the tunnel is lined. 

A concrete conversion section, containing 250 cubic yards of 
concrete, was constructed on the South Canal above Tunnel No. 5. 
A concrete headgate was constructed to supply water to the High 
Line Lateral System near Dry Cedar Creek. Two feeder laterals 
to the High Line were excavated by contract and the necessary 
structures installed. 

The work of enlarging the California Mesa Lateral System 
was completed by government forces. This work was very difficult 
on aqcount of trees, brush, gravel, mud, frost and the necessity for 
doing the work between irrigation seasons. The work of construct- 
ing the Ironstone Extension was commenced and a considerable 
amount of the excavation completed by contract and about 80% 
of the structures completed by government forces. 

A number of minor structures, bridges, checks, culverts, 
drains, turnouts, wa^teways, etc., were built on the various lateral 
systems, as required by the development of the lands. 

Hydrographic investigations were continued in connection 
with the Taylor-Park Reservoir and the capacity of the Gunnison 
Tunnel. Observation of the fluctuation of the water level on the 
seeped areas was continued, also a study of alkali action oh concrete 
blocks. 
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RESULTS 

The following is a brief summary of the results accomplished 
from July 1, 1917, to June 30, 1918 : 

Miles of canal constructed 7 

Structures costing over $2,000 each 1 

Structures costing from $500 to $2,000 each 1 
Structures costing from $100 to $500 each.. 13 

Structures costing less than $100 each 333 

Number of bridges built 28 

Number of culverts built 7 

Excavation, Glass 1 Material 60,033 cu. yds. 

Excavation, Class 3 Material 573 cu. yds. 

Concrete placed 2,509 cu. yds. 

The construction work accomplished to date has made it pos 
sible to deliver water during the past irrigation season to a total of 
85,000 acres, of which amount about 58,000 acres were in crop. 



/ 



OPERATION 

The operating season commenced earlier than usual and lasted 
until the first of November. The demand during May and June 
was unusually large — often as high as 1,700 second feet being 
diverted by government and private canals for the irrigation of 
about 65,000 acres of crop. The snowfall on the watershed was 
about normal and the runoff was well distributed, so that prac- 
tically no water was wasted from the Uncompahgre Valley. Very 
little trouble was caused by floods during the high water, or by 
cloudbursts. Project water was delivered on a rental basis of 
$100.00 per second foot, continuous flow, for the season. TJie duty 
of water since 1908, expressed in acre-feet of water delivered per 
acre of land in crop, has been as follows : 

1908 : 3.71 

1909 4.48 

1910 6.25 

1911 5.44 , 

1912 ; 4.81 

1913 : :..A 5.09 

1914 5.06 

1915 '. -. 5.56 

1916 6.08 

1917 ...- 5.96 

1918 :. 5.50 estimated 
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The rainfall and mean temperature at Montrose, Colorado, for 
the season of 1917-1918 and the eight-year average were as follov/s : 





Season of 1917-1918 


Eight-year Average 


. 


Precipitation 
* Inches 


Mean 
Temperature 


Precipitation 
Inches 


Mean 
Temperature 


1917 

November 

December 

1918 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 


.10 

1.92 
.49 
.16 

1.30 

.31 

.87 

1.24 

1.34 

1.53 


40*» 

210 
29» 
48« 
44*' 

56« 

710 

69« 
69<» 
60« 
51« 


.45 
.76 

.89 

.49 

.64 

1.06 

.97 

.62 

1.05 

1.25 

1.11 

1.28 


38» 
25« 

24*» 
31« 
39» 
48«» 
56*» 
S6° 
71<* 
69<» 
60O 
46« 


Total 


9.26 




10.57 





No unusual troubles were encountered in operating the project. 
The principal items of cost in maintaining the project were the 
removal of weeds and brush from the canals, the sliding of banks 
and the replacement of structures. 

During a part of August and September the flow of the Un- 
compahgre River dropped to less than 50 second feet and the old 
priorities were cut accordingly. During a part of July and August 
the discharge of the tunnel was 891 second feet. The water supply 
was ample during the entire irrigation season. 



GENERAL CONDITIONS 

The financial condition of the project farmers continued to 
improve owing to the good yields and good prices. There was some 
shortage of labor but this was not sufficiently serious to affect the 
yields. Livestock conditions have continued to improve and County 
Agents have been secured by both Montrose and Delta Counties. 

An agreement between the United States and the Water Users' 
Association, executed on May 7, 1918, provides that the water users 
may take over the operation and maintenance of the project when- 
ever they desire to do so; that the government will operate and 
maintain the project at cost to the water users ; and for the defer- 
ment of 4;he first construction charge until December 1, 1922. 

Departmental Order of February 21, 1918, opened to entry 116 
farm units on April 5, 1918, by a drawing at the local land office. 
There were 160 applicants and 29 farm units were filed on at that 
time. At the present time there are 74 farm units still open to 
entry. Fair progress was made by the new entrymen in developing 
their lands. 

(Signed) FEED D. PYLB. 



PROGRESS DURING CALENDAR YEAR 1918 



GRAND VALLEY PROJECT, COLORADO 



CONSTRUCTION 

Canal and Lateral Systems, The first 55 miles of the main 
canal, extending from the headworks to West Salt Creek, has been 
completed and seasoned throughout its entire length. A few 
bridges and other minor structures were installed during the year. 
On the lateral system extensions were constructed as required to 
supply water to new lands. A large number of turnouts, weirs, 
and other minor Structures were installed in connection with this 
work. Two wood stave pipe siphons were also constructed. The 
lateral system required to supply 35,000 acres of the gravity unit 
of the project has now been practically completed, except for the 
installation of turnouts and measuring devices. Permanent build- 
ings were erected during the year for housing the operation and 
maintenance forces at the two maintenance camps. 

Drainage, Late in 1917 a contract was entered into between 
the United States and the Grand Valley JDr^inage District provid- 
ing for the construction of 38 miles of new channels to serve as 
outlets for the project and drains for the district. The construc- 
tion of these drains will serve to reclaim a considerable acreage of 
land in the district, as well as provide permanent outlets for the 
project. The contract provides that the works are to . be con- 
structed at the expense of the project but maintained by the dis- 
trict, which also furnishes the rights of way. Construction work 
on the co-operative system was commenced in March, 1918, with 
one trenching machine and one dragline excavator. A second drag- 
line excavator was put in operation in May. At the end of the 
year one mile of closed drain and five miles of open drain had been 
completed, involving the excavation of 135,000 cubic yards of earth. 
Three railroad culverts were constructed to carry the open drains 
under the tracks of the Denver & Rio Grande Railroad and work 
was in progress on the additional culverts required. A third drag- 
line excavator will be put in operation early in 1919. 

Construction Results, The following is a brief summary of 
work performed during the period July 1, 1917, to June 30, 1918, 
and the total to the latter date : 
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July 1, 1917 Total 

to to 
ITEM June 30. 1918 June 30. 1918 

Miles 6f canal constructed... 4.3 236.6 

Structures costiner over 12.000 31 

Structures costing |600 to |2,000 2 111 

Structures costing |100 to |500 12 198 

Structures costing less than |100 305 2,671 

No. of bridges built ., 47 196 

No. of culverts built 40 210 

Length of pipe laid, 1 ft 3.661 36,329 

No. of flumes built 6 75 

Excavation — 

Class 1— Cu. yds 89.228 3,112.264 

Class 2 — Cu. yds 880 485.776 

Class 3 — Cu. yds 186.001 



Total 90,108 3,784,031 

Riprap placed, cu. yds 446 7,710 

Paving placed, sq. yds 18.392 

Concrete placed, cu. yds 109 55.186 

• • • • • 



OPERATION AND MAINTENANCE 

Water was turned into the main canal at the beginning of the 
irrigation season, on April 1st, and the irrigation system was 
operated continuously throughout the season. Fifty-five miles of 
main, canal and 105 miles of laterals were operated. No particular 
maintenance difficulties were experienced and water was delivered 
with but little interruption to all water users desiring it. Water 
was delivered on demand on a rental basis, at the rate of fifty cents 
per acre-foot. 

Approximately 9,000 acres of land were cultivated during the 
season, which represents an increase of 100 per cent over the last 
year. The dry, dusty spring made it difficult to secure a good stand 
of certain crops, but taken as a whole the season was a very favor- 
able one and the warm Weather was conducive to the rapid growth 
of all crops. Alfalfa, sugar beets, and corn gave exceptionally good 
yields. Wheat and oats were not quite up to the average. The 
tomato crop was an excellent one under the project and the 
absence of killing frosts in the fall gave opportunity to continue 
the tomato harvest until the last of October. All crops brought 
excellent prices and the season was a prosperous one for the great 
majority of the project farmers. 

SETTLEMENT 

On March 29 102 farm units, comprising about 5,000 acres 
of vacant public lands, were thrown open to entry. At the end of 
the year all but 25 of these units had been filed on. Considerable 
progress has also been made in the settlement of the private lands 
under the project, but all settlement and development has been 

retarded on account of war- conditions. 

• • • « • 

Page 471, Session Laws of Colorado, 1911, a portion of Sec. 1 
reads as follows : 
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**The Secretary of State shall provide a suitable office 
for each Division Engineer, and shall supply him with suit- 
able furniture and office equipment for the proper transaction 
of the business and preservation of the records of the irrigation 
division/' 

The Secretary of State has been unable to comply with the 
above provision, for the reason that the State Legislature fails to 
make an appropriation for the purposes above stated. An effort 
should be made to induce the State Legislature to make an appro- 
priation sufficient to maintain offices for the Division Engineers, 
as set forth in the above statute. 

Page 473, Sec. 11 of Session Laws of Colorado, 1911, reads as 
follows : 

**The clerk of any court in this state issuing judicial 
'■ decrees fixing the priorities of appropriation of water for irri- 
gation and other beneficial purposes in any of such divisions, 
shall within ten days after such decrees have been entered, 
forward by registered mail one certified copy of said decree to 
the State Engineer, and one certified copy to the Irrigation 
Division Engineer having jurisdiction over the water district 
in which said decree shall have been entered, as heretofore 
provided by law in the case of superintendents of irrigation.'' 

It is my experience that it is very difficult to compel the 
various clerks of the District Court to furnish the State Engineer's 
office and the Division Engineer's office with certified copies of 
judicial decrees. I therefore recommend that this section be 
amended, so that no decree issued by any court shall be binding 
until the State Engineer's office and the Division Engineer's office 
are furnished with certified copies, as above statute provides. 

Attached to this report is the tabulated statement of Water 
Commissioners' reports. 

This office is greatly indebted to the State Engineer's office 
for the hearty support it has always given us, and for courtesies 
extended by different meipabers in the department of the State 
Engineer. 

Yours very respectfully, 

H. C. GETTY, 
Irrigation Division Engineer, 

Division No. 4. 
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IRRIGATION DIVISION NO. 4 

TABULATED STATEMENT OF WATER COMMISSIONERS* ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 



(1) 


(2) 


(3) 


(4) 


(5) 


(6) 




No. of 


Amount of 


Capacity 


Length of 


Length of 




Ditches 


Appropria- 


of Ditches 


Main 


Laterals 


District 


Reported 


tion in 


in Second 


Ditches 


in Miles 






Second 


Feet 


in Miles 


* 






Feet 








28 


195 


287 


1,891 


93 




80 


21 


290 


338H 


72 


6"8 


33 


38 




660 


98 


49 


34 


66 


229 


237 


72 


79 


40 


137 


571 


880 


488 H 


132 


41 


30 


800 


2,333 


269 H 


410 


42 


58 


841 


494 


96 




61 


14 


14 


56 


18 


i 


62 


10 


91 


91 


35 


•..••• 


68 


94 


455 


648 


211% 


— 



NOTE. — No reports from Districts Nos. 29, 31, 32, 69, 60, 63, and 69. 
Acreage given includes all area irrigated by both ditch and reservoir. 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON OF 1918. 



District 


(7) 

First Day 

Water 
Diverted 

from 

Natural 

Streams for 

Irrigation 


(8) 

Tiast Day 

Water 
Diverted 

from 

Natural 

Streams for 

Irrigation 


(9) 

Maximum 
No. Days 

Water 
Diverted 

from 

Natural 

Streams for 

Irrigation 


(10) 

Average 

Daily 
Amount 
Water Di- 
verted by 
Ditches 
During Sea- 
son from 
Natural 
Streams for 
Irrigation 
Secqnd Feet 


28 

30 

33 

34 

40 

41 

42 

61 

62 


April 1 
April 10 
May 1 
April 1 
April 1 
March 1 
April 20 
April 1 
April 15 
April 1 


August 1 
October 31 
September 11 
September 15 
October 20 
October 30 
October 1 
September 30 


112 
190 
128 
138 
190 
210 
153 
163 

210 


385 
197 
157% 
183 
657 
1,286 
178 
13 


68 


November 15 
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IRRIGATION DIVISION NO. 4 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON 1918. 



District 


(11) 

No. of 

Acre Ft. 

Diverted by 

Ditches 
. During Sea- 
son from 
Natural 
Streams for 
Irrigation 


(12) 

Total No. 

of Acres 

that can be 

Irrigated 


(13) 
Alfalfa 


(14) 

Natural 
Grasses 


(16) 
Cereals 


28 


70,850 

62.293 

27.427 

33,419 

187,856 

518.640 

32.343 

2.282 


23.478 

26,965 

42.610 

9,956 

65,673 

106,600 

16,958 

2,700 

1.430 

29,468 


164 

4,988 

9.624 

3,476 . 

29.349 

21.275 

11.926 

634 

786 

4.024% 


22,292 

623 

20 

1.452 

1.227 

805 

2.616 

30 

210 

2.781% 


200 


30 

33 ^ 

84 

40 

41 

42 

61 

62 


6.668 

7,925 

2.381 

12.907 

21.100 

2,790 

54 

173 


68 




2.952% 








Totals 


324,717 


86.146% 


31.906% 


. 56.150% 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
DITCH REPORTS FOR THE IRRIGATION SEASON 1918. 



District 


(16) 
Orchards 


(17) 

Market 
Gardens 


(18) 

Pota- 
^ toes 


(19) 

Sugar 
Beets 


(20) 
Timothy 


(21) 

Other 
Crops 


(22) 

Total No. 
Acres 
Irri- 
gated 


28 




" 11 

"'61% 
369 
2,642 
34 

""5'4% 


33 

167 
180 
202% 
1,141 
10.655 
243 
2 
30% 
328% 


325 

1,415 

43 

"""39% 


6.087% 


"'410 

7 

2.220 

2.360 

162 

72 


22.689 


30 

33 

34 

40 

41 

42 

61 

62 


76 

46 

66% 
7,336 
4.330 
402 

27 


11,533 
18.104 

7.636% 

54,874 

64.482 

18,126 

819 

1,199% 


68 


57 


16.276% 


Totals 


12,329% 


3.071% 


12.982% 


1.822% 


6.087% 


5,331 


215,739 
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IRRIGATION DIVISION NO. 4 

TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
RESERVOIR REPORTS FOR THE IRRIGATION SEASON 1918. 



District 


(1) 

No. of 

Reservoirs 

Reported 


(2) 

Area of 

Higrh Water 

Line 

(Acres) 


(3) 

Capacity 

of 

Reservoirs 

in Acre 

Feet 


(4) 

Quantity of 
Water in 

Reservoirs 
BCay 1, in 
Acre Ft. 


34 

40 

42 

61 


2 
91 
33 

1 


125 
2.835 
312.27 
300 


1.294 
29.539 
10,415 

4.600 


897 
27,789 
10.230 
None 


Totals 


127 


3.572.27 


45.848 


38,916 



TABULATED STATEMENT OF WATER COMMISSIONERS' ANNUAL 
RESERVOIR REPORTS FOR THE IRRIGATION SEASON 1918 



District 



(5) 

Quantity of 

Water in 

Reservoirs 

Nov. 1, in 

Acre Feet 



(6) 

No. of 

Acre Feet 

Used from 

Reservoirs 

Durlngr 
Season 



34 

40 

42 

61 

Totals 




825 

28,641 

8.460 

3,260 



41,186 



ANNUAL REPORT OF IRRIGATION DIVISION ENGINEER, 

DIVISION NO. 5—1917 

Glenwood Springs, Colo., November 30, 1917. 

Mr. Addison J. McCune, 
State Engineer, 

Denver, Colorado. 

Dear Sir : In accordance with the law, I herewith present for 
your consideration my annual report as Irrigation Division Engi- 
neer for Irrigation Division No. 5, for the season of 1917. 

The season just closing has been one of reasonably favorable 
conditions throughout the division, no unusual difficulties being 
encountered in any of the districts. The season was very late last 
spring and the heavy precipitation caused by late snows and early 
rains made it impossible for farmers to finish their spring work of 
plowing and seeding at the usual time, some of the grain crops being 
planted as late as the early part of June, this of necessity result- 
ing in late harvests and in some cases, immature crops. 

However, crops that were well started made a splendid growth 
and the natural moisture in the soil made the usual amount of irri- 
gation unnecessary. As a rule very satisfactory crops were raised, 
although for most crops the yield was not as heavy as last year, and 
the impossibility of securing needed help at harvest time caused a 
heavy loss from frost of some crops, particularly apples and pota- 
toes. The loss of potatoes by frost in Garfield County amounted to 
several hundred carloads. Much of this loss could have been pre- 
vented if the tubers had ripened at the usual time, but owing to 
the lateness of the planting the ripening period was correspondingly 
late and farmers, desirous of carrying their crops to the last degree 
of maturity possible, dallied too long with the weather, and at a 
tremendous cost to their bank accounts. The same conditions were 
largely true as to apples. 

Considerable beans were planted in districts 38,. 39, 45 and 70, 
but this crop was purely in the nature of an experiment, only 
small areas of beans having been heretofore grown in this division. 
They were nearly all of the Pinto or Mexican variety, and were 
planted as early as the soil could be prepared and the frost condi- 
tions would permit. However, but very few were ripened and the 
farmers have learned that unless spring conditions favor a reason- 
ably early planting, the attempt to grow beans in this division will 
almost surely end in failure. Sugar beets are grown to considerable 
extent in the vicinity of New Castle and west to the Mesa County 
line, and the yield this year was very satisfactory. During the 
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past two years the dairy business has received a considerable im- 
petus in Carbondale, Glenwood, New Castle and Rifle vicinities and 
considerable corn has been grown and several silos have been con- 
structed, principally of the bank variety. As a rule throughout the 
division the alfalfa fields this year produced almost as much hay 
for the first cutting as the same area ordinarily would yield in two 
cuttings, and yet there is considerable complaint of a shortage of 
hay in the country. This is principally due to the fact that the 
live stock business has been given a decided impetus during the 
past two years. 

There has perhaps been as little dissatisfaction the past year 
concerning the distribution of water as at any like period in the 
history of the country, although some complaint has been made 
concerning the incompetency or indifference of the Water Commis- 
sioners or their deputies in some districts. I realized, in some in- 
stances at least, the justice of these complaints, and did the best I 
could to correct the evils, but so long as we must endure the present 
system of appointing Water Commissioners and also the present 
inexcusable plan for paying them for their services, or rather of 
paying their bills as they file them with the County Commissioners, 
just so long must we expect trouble which the Division Engineers 
are powerless to cure. There will never be a proper solution of this 
problem, I am convinced, until Water Commissioners are appointed 
by .the State Engineer, upon the recommendation of the Division 
Engineers, and are paid out of state funds, and thus removed as far 
as. possible from local political influences. 

In Division No. 5 very little ditch or reservoir construction 
was completed the past year, although many ditches and reservoirs 
were adjudicated in the courts. In this connection it is worthy of 
note that the courts no longer issue conditional decrees, such as 
were all too common in the early days of the development of the 
state, and which, even to this day, cause much trouble to water 
users as well as water oflficials. In District 45 the validity of con- 
ditional decrees has been assailed this season as never before. These 
conditional decrees have heretofore been recognized by water offi- 
cials, to the extent of sufficient water for the land under cultiva- 
tion, and I have declined to change the custom, not desiring to place 
myself in the position of a court, passing on the question of ' ' rea- 
sonable diligence,'' but I have encouraged the parties to go before 
the court and have their rights determined, and their conditional 
decrees made absolute. I think this is the proper solution of the 
question and the only fair treatment to the Water Commissioners. 
These early conditional decrees as well as those which pretend to 
adjudicate water for ** irrigation and domestic purposes" and 
those others which authorize and sometimes command the Water 
Commissioners to distribute water to lateral headgates have been 
the source of a great trouble to Water Commissioners, some of 
whom interpreted all of these as mandatory. 
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I have had a little trouble in District 39 over the question of 
damage by waste water, but as the party complaining refused to 
allow the ditch owners to abate the trouble by building a waste 
ditch over a very small*portion of his ranch where it would do him 
no harm, the justice of his complaint failed to impress me to any 
great extent. After listening to both sides of the controversy and 
making a careful personal examination of the ground I admonished 
the ditch owners that they must use the water with as little waste 
as possible, and this they promised to do, and I have heard but 
little further complaint. 

I have not been able to secure from all the commissioners their 
annual reports and field books, but such as I have been able to 
obtain I am forwarding to you. I hope to receive others in a short 
time and will forward them to your ofiice as soon as received. 

Thanking you for courtesies received from your office during 
the year and trusting that the pleasant relations may continue, 
I am, 

Yours very truly, ' 

A. J. DICKSON, 
Irrigatiofl Division Engineer, Division No. 5. 



ANNUAL REPORT OP THE IRRIGATION DIVISION ENGI- 
NEER FOR IRRIGATION DIVISION NO. 5—1918 

Glenwood Springs, Colo., November 26, 1918. 

Hon. Addison J. MeCune, 
State Engineer, 

Denver, Colorado. 

Dear Sir: In accordance with the law, I beg to submit for 
your consideration my annual report as Irrigation Division Engi- 
neer of Irrigation Division No. 5, for the season of 1918. 

While the season just closing has been one of great stress and 
many disappointments, these have been due to war conditions and 
the shortage of irrigation water in Division No. 5. 

Generally speaking, the conditions have been very favorable 
and the water supply quite satisfactory throughout the district. 
The spring opened earlier than last year, and in consequence all 
crops matured at an earlier date, the products in the main being 
of better quality. Not only was the spring season earlier than last 
year, but the autumn frosts were very accommodating and de- 
layed their visit to a later date than usual, as though to compen- 
sate the farmer as much as possible for the war-forced shortage in 
harvest help. Thus a season which begun with many misgivings 
and numerous predictions of disaster and ruin, was brought to a 
very successful close. 

In a small portion of my district, that along the Grand River 
west of New Castle, sugar beets have been grown to a considerable, 
extent this year. The yield on this crop has been very good, the 
prices quite satisfactory and prompt payments have been made by 
the factory, thus turning loose considerable sums of money in the 
sugar beet area. I am confident that the beet area in this division 
will be materially increased next year. 

I referred in my report of last year to the experiment being 
made with beans of the Pinto and Navy varieties, but the experi- 
ment proved rather discouraging, owing to the late spring and 
early fall, and this year I think the bean acreage was less than last 
year, but the yield was better and I understand the price was quite 
satisfactory. 

Early in the season an effort was made on the part of the 
Colorado Council of Defense to have the waters of the state utilized 
in a more equitable manner and to the greater benefit of the people, 
the state and the nation by the production of a greater aggregate 
crop than formerly, and thus to give greater aid to the general 
war conditions. This movement involved a partial setting aside 
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of the decrees for the time being, or rather a liberal construction of 
the decrees and a more neighborly enforcement of the same than 
had ever prevailed before. The Council of Defense appointed a 
committee to go through the country and ifa company with the 
water officials to visit the water users in the various districts, and 
to make a plea for the increased aggregate production of crops as 
a war measure. I was fortunate in having as my companion on this 
journey of education, as it was intended to be, the Hon. State En- 
gineer, but, owing to the brief time in which the meetings were 
advertised, and the fact that the farmers were extremely busy, the 
attendance was very light, and the interest, I think, was not what 
had been expected. We found that there was very little disposi- 
tion on the part of those with good water rights to share those 
rights with their neighbors, even for the laudable purpose of pro- 
ducing greater crops for our allied soldiers. I think this was not 
altogether due to selfishness, but partially through a fear that a 
precedent might be established which irrigation officials or others 
might insist on in later years, at least to as great an extent as could 
be done without fracturing the law. 

I cannot say that I observed any good results from the effort of 
the committee in my territory, except perhaps in one instance, 
that being a case where several parties with good water rights, each 
consented to loan for ten days a portion of his allowance to a neigh- 
bor with an inferior right in order that the neighbor might mature 
a crop of wheat. These generous (?) individuals had their crops 
well irrigated, in my judgment did not need the water, and in giv- 
ing it or loaning it to their needy neighbor did not deny them- 
selves anything, and if Water Commissioners had the control over 
water which I believe they ought to have, they could have taken 
it and given ft to the needy neighbor without the formality of a 
so-called loan. I think the parties who made this loan were none 
of them at any of our meetings, but it is just probable that what 
they heard of them might have appealed a bit to their generosity. 

I am quite sure that a great many water owners would be more 
generous and liberal toward a less fortunate neighbor, were it not 
for their belief that to do so is a dangerous practice and liable to 
operate to the jeopardy of their title to at least a part of their 
water.' In fact, we wete told by farmers in the meeting that they 
had been informed by lawyers that if they allowed a neighbor to 
use a part of their water for two years in succession, the neighbor 
could claim it as a right forever afterwards. If the State Engineer 
or his attorneys are advised of any real danger along this line, I 
hope they will enlighten us on the subject very soon. 

I have had but very little trouble this year in the enforcement 
of the water laws. In District No. 38, the Water Commissioner 
was obliged to proceed against one of the pioneer citizens of the 
community, under the section of the statutes relating to the inter- 
ference with dams and headgates. The ranchman aggrieved by 
the illegal transaction has also filed a private suit for damages. A 
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conviction on the first charge was secured before a justice of the 
peace at Basalt, but the defendant appealed the case to the County 
Court of Red Cliff and it has not yet been set for trial. 

• I am obliged to confess that the irrigation service of this state 
is not what it should be, but it will never be much better until 
the legislature gives some heed to the advice of the State Engineer 
and the Division Engineers and changes the machinery so that 
effective work may be done. I need hardly state that I refer to 
the necessity of having Water Commissioners appointed by the 
State Engineer, upon the endorsement of the Division Engineers, 
thus removing the appointment from political influences and in- 
suring the selection of men of greater fitness for the work. It 
will also be necessary to remove the limit placed on the wages of 
Deputy Water Commissioners before we can reasonably expect 
much service from the deputies. This matter has been so fre- 
quently discussed in these reports, with no results, that it seems a 
waste of time, effort and thought, and I will not give it further 
attention. 

The death on October 28, of Mr. Charles M. White, Water 
Commissioner of District No. 39, and the death on November 6, of 
Mr. Curtis Jessup, and the illness in the families of several other 
commissioners and deputies, has made it impossible for me to secure 
complete reports from the various districts, and I fear that in some 
instances these reports can never be obtained. I will check over and 
forward to you at the earliest time possible such reports as I am 
able to obtain. 

Thanking you for many official courtesies extended by your 

office, I beg to remain, 

* 
Yours very truly, 

A. J. DICKSON, 
Irrigation Division Engineer, Division No. 5. 



CHAPTER VIII 



HYDROGRAPHIC DATA 

J. H. Baily, Chief Hydrographer . 



ARKANSAS DRAINAGE 
M. N. Grant, Jr., Hydrographer 



TENNESSEE FORK NEAR LEADVILLE 

Location. — At highway bridge in See. 16, T. 9 S., R. 80 W., a few 
hundred yards above the mouth of the stream and about three miles 
northwest of Leadville. 

Records Available. — May 10 to October 31, 1890; June 18 to Octo- 
ber 16, 1903 ; February 8, 1911, to October 30, 1918. 

Drainage Area. — 45 square miles. 

Gage. — Vertical staff. 

Channel. — Rough, but practically permanent. 

Discharge Measurements. — Made from, bridge during high water 
and by wading at ordinary stages. 

Winter Flow. — Ice causes backwater during the winter months. 

Diversions. — There are court decrees for diversions of 24 second- 
feet above the station. There is also a decree for diversion of 18.5 second- 
feet from the headwaters of Eagle River to Tennessee Fork above the 
station. 

Co-operation. — Station maintained by the United States Geological 
Survey in co-operation with the United States Forest Service. Records 
were furnished by the United States Geological Survey. 

EAST FORK OF ARKANSAS RIVER NEAR LEADVILLE 

Location. — At highway bridge in Sec. 16, T. 9 S., R. 80 W., about 
200 yards above mouth of Tennessee Fork, three miles northwest of 
Leadville. 

Records Available. — April 25 to August 31, 1890; June 18 to Sep- 
tember 29, 1903 ; June 5, 1911, to November 5, 1918. 

Drainage Area. — 52 square miles. 

Gage. — Vertical staff. 

Channel. — Somewhat shifting. 

Discharge Measurements. — Made from bridge during high water 
and by wading at ordinary stages. 

Winter Flow — Ice causes backwater during the winter months. 

Diversions. — There is a court decree for a diversion of 2 second- 
feet from the East Fork above the station by th^ Leadville Water Com- 
pany. 

Accuracy. — Results considered fair. 

Co-operation. — Station maintained by the United States Geological 
Survey in co-operation with the United States Forest Service. Records 
furnished by the United States Geological Survey. 
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Biaoliarfft of T«iui«m«« Fork at ^AadYlUt for 1917. 

Brftiiukff* Ar«a, 45 Saoar* Mltos. Altitude 10,000 Feet AboT« 8«a £•▼•! 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1 98 160 38 8 6.0 

2 93 155 23 7 5.0 

3 102 144 18 6 5.0 

4 117 116 . 18 6 5.6 

5 125 110 13 4 4.4 

6 133 107 10 4 3.5 

7 2.8 125 102 13 6 4.4 

8 155 93 12 6 5.0 

9 172 86 9 6 3.8 

10 180 75 6 10 4.4 

11 169 90 6 9 5.0 

12 177 90 6 11 5.0 

13 177 79 7 10 4.4 

14 ^ 160 79 6 9 2.6. 

15 155 62 6 11 2.6 

16 133 46 5 11 2.3 

17 152 32 4 10 2.0 

18 7.5 177 36 5 10 2.0 

19 194 38 5 8 2.0 

20 224 40 4 8 2.0 

21 240 48 5 10 2.0 

22 256 58 4 6 2.0 

23 8.2 256 128 6 6 1.8 ^ 

24 224 64 5 6 1,8 

24 209 54 4 8 1.4 

26 209 48 3 6 1.0 ' .. . . 

27 77 191 36 4 5 1.0 

28 86 172 38 6 5 1.0 

29 77 163 33 4 5 1.0 

30 70 160 36 4 5 1.0 .."' 

31 gg 23 6 10 

Total 569'8 2305 265 220 91.0 '. 

Mean 170 74.4 8.5 7.3 2.94 . . 

Max 256 160 38 11 5.6 

Min 93 23 3 4 1.0 

Acre-It 10100 4570 523 434 181 '..'.".'. 

Blscharg^ of Tcnntsstt Fork ntar IttadTillt for 1918. 

Braiiukff* Ar«a 46 Sanart Mltos. Altitudt 10,000 Foot AbOTt 8«a ]t«T«L 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1 194 86 23.0 6.2 11.0 

2 •- 194 84 21.0 8.0 11.0 

* 209 84 19.0 8.0 11.0 

i 256 77 19.0 9.8 11.0 

5 256 70 19.0 10.0 11.0 

S 290 66 17.0 10.0 9.8 

I 290 77 15.0 8.0 8.6 

5 • 308 98 15.0 9.8 8.0 

,J 360 77 19.0 11.0 8.0 

1? 360 66 19.0 33.0 8.0 

Ji 360 66 19.0 33.0 6.2 

J2 395 66 19.0 24.0 6.2 

J3 395 62 19.0 -p 19.0 6.2 

it 412 56 17.0 15.0 6.2 

JJ 325 56 15.0 14.0 6.2 

JS 395 46 15.0 12.0 6.2 

il 395 46 15.0 11.0 8.0 ' 

}l 378 56 15.0 11.0 8.0 

iJ 360 56 15.0 11.0 9.8 

2? 224 360 46 13.0 9.8 9.8 

21 224 342 46 13.0 9.8 11.0 ...;;; """* 

22 209 308 46 11.0 8.0 11.0 

23 256 325 46 11.0 8.0 11.0 " 

2j 256 290 46 11.0 8.6 11.0 

25 273 256 43 11.0 11.0 11.0 "' 

2; ^ 273 256 38 9.8 11.0 11.0 

27 273 256 36 8.6 11.0 11.0 

2» 240 224 32 8.0 11.0 11.0 ." 

%l 240 194 29 8.0 11.0 11.0 

J? 224 88 26 7.4 11.0 11.0 

31^";", : 194 24 6.2 11.0 .::::" 

,,Total 2886 9031 1753 453 374 291.2 

JI®**^ 240 301 56.5 14.6 12.5 9.39 ' .'. 

Max 273 412 98 23 33 11 

^*^- "■ 194 88 24 6.2 6.2 6.2 

Acre-ft 5710 17900 3470 898 744 577 

Unless otherwise noted, all discharges are in cubic feet per second. 
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Day 



\ 



Day 

1 ... 

2... 

3 ... 

4... 

5... 

6... 

1 ... 

8... 

9... 
10... 
11... 

12 ... 

13 ... 

14 ... 
15... 
16 ... 
17... 
18 ... 
19... 
20... 

21 ... 

22 ... 

23 ... 

24 ... 

25 ... 

26 ... 
27.... 

28 ... 

29 ... 
30... 
31 ... 



Bi8cliarg'« of Sast Fork Arkansas BlTsr at 
3>rainag« Aroa 52 Sgnars miss. Altltuds 10,000 

Jan. Feb. Mar. . Apr. May June July 

235 

270 

191 

171 

163 

175 

171 

171 

159 

134 

138 

127 

124 

• 117 

104- 

92 

89 

72 

80 

72 

84 

89 

179 

89 

84 

66 

62 

50 

48 

47 

48 

3701 

119 

270 

47 

7320 

Blschargs 
Brainags 

Jan. 



ItsadTlUs for 1917. 
Fsst AbOTS Ssa AsTSl. 



Aug. Sept. Oct. 



1 

2 




6i 

36 


3 


...... 


31 


4 




37 


5 




48 


6 




48 


7 


5 


58 


8 • 




75 


9 




80 


10 




99 


11 : 




115 


12 




127 


13 




175 


14 




215 


15 


• 


270 


16 




322 


17 




415 


18 9.5 




448 


19 




415 


20 




415 


21 




382 


22 




415 


23 9.1 




415 


24 




415 


25 




382 


26 




382 


27 


31 


350 


28 


26 


350 


29 


31 


350 


30 


5 37 


350 


31 


40 




Total 




7'2"57 


Mean 




242 


Max 




448 


Min 




31 


Acre-ft... .;.... 




14400 



47. 
44 
50 
52 
50 
52 
54 
47 
47 
44 
50 
48 
37 
29 
29 
20 
16 
16 
16 
16 
16 
16 
16 
16 
16 
13 
12 
11 
12 
16 
13 
921 

29.7 
54 
11 

1830 



12 

11 

8 

12 

16 

20 

17 

17 

16 

12 

8 

6 

5 

8 

5 

5 

5 

5 

6 

5 

6 

5 

5 

5 

5 

5 

5 

8 

8 

6 

*2'5'7 

8.6 

20 

5 

512 



6 
5 
5 
5 
5 
6 
6 
5 
5 
6 
8 
6 
5 
5 
6 

5 

6 

9 

12 

5 

6 

5 

5 

5 

6 

8 

6 

6 

5 

5 

184 

5.9 

12 

5 

363 



Nov. 
5 



Dec. 



of Sast Fork of 
52 Sguars Milss. 



UUvsr Nsar ItsadTills for 1918. 
Altltnds, 10,000 FMt AbOTS Ssa As^sL 



Feb. Mar. Apr. May June July Aug. Sept. Oct. 



Total.. 

Mean 

Max 

Min 

Acre-ft... 



148 
163 
134 

. 195 
225 
270 
285 
255 
275 
255 
255 
187 

2647 
221 
285 
134 

5260 



127 

148 

183 

220 

265 

322 

350 

415 

480 

512 

615 

650 

650 

580 

350 

322 

275 

285- 

270 

255 

240 

270 

322 

350 

285 

205 

175 

159 

148 

155 

9583 

319 

650 

127 

19000 



148 

138 

134 

124 

120 

124 

99 

120 

120 

120 

115 

107 

104 

99 

94 

94 

94 

89 

82 

82 

75 

60 

70 

70 

68 

66 

52 

47 

42 

42 

37 

2836 

91.5 

148 

37 

5630 



34 
34 
36 
34 
36 
36 
31 
28 
36 
42 
42 
42 
40 
37 
34 
34 
34 
34 
34 
31 
29 
28 
28 
26 
24 
21 
21 
20 
17.. 
16 
16 
955 
30.8 
42 
16 
1890 



Unless otherwise noted, all discharges are in cubic feet per 



16 
19 
21 
21 
-22 
20 
16 
20 
26 
42 
37 
33 
29 
28 
26 
22 
21 
21 
20 
17 
16 
16 
16 
16 
16 
14 
16 
16 
16 
16 

'635* 

21.2 

42 

14 
1260 

second. 



16 
16 
14 
14 
13 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
13 
13 
12 
12 
12 
12 
12 
12 
12 
a2 
12 
12 
12 
12 
387 
12.5 
16 
12 
769 



Nov. 

12 
12 
12 
12 
12 



Dec. 



60 

12.0 

12.0 

12.0 

119 
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ARKANSAS RIVER AT GRANITE 

. Location. — At Qranite, in Sec. 31, T. 11 S., R. 79 W., below the 
mouth of Lake Creek and above Lost Canyon and Clear Creeks. 

Records Available. — May 1, 1897, to September 10, 1899 ; April 6, 
1910, to December 31, 1918. 

Drainage Area. — 425 square miles. 

Gage. — Automatic recording gage established in 1910; datum of 
recording gage bears no determined relation to that of the vertical staff 
gage which was used from 1897 to 1899, and which was located at the 
highway bridge near the railroad station. During 1916 the automatic 
gage was out of order and estimates are based on readings of the staff 
gage. 

Channel. — Practically permanent. 

Discharge Measurements. — Made from car and cable. 

Winter Flow.— Ice causes backwater during the winter months and 
the records are discontinued. 

Artificial Control. — The discharge is affected by the operation of 
the Twin Lakes reservoir. 

Diversions. — There are court decrees for diversions of 76 second-feet 
from the Arkansas betwen this station and the junction of Tennessee 
and East Forks, and diversions of 22 second-feet from the intervening 
tributaries. 

Co-operation. — Station has been maintained in co-operation with the 
United States Geological Survey during 1917. 

ARKANSAS RIVER AT S.U.IDA 

Location. — At Salida, Colorado, some distance above the mouth of 
the South Fork of Arkansas River, the nearest tributary of importance. 

. Records Available. — April 11, 1895, to October 31, 1903 ; November 
3, 1909, to December 31, 1918. 

Drainage Area. — 1,160 square miles. 

Gage. — Automatic recording gage; no determined relation between 
automatic gage and the gage used from 1895 to 1903. 

Channel. — Slightly shifting. 

Winter Flow. — Springs keep the river open during the winter 
months. 

Diversions. — There are court decrees for diversions of 199 second- 
feet from the Arkansas between this station and Granite, and diversions 
of 380 second-feet from intervening tributaries. 

Co-operation.— This station has been maintained in co-operation 
with the U. S. Geological Survey during 1917. 
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Day 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 ........ 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total. 

Mean 

Max 

Min 

Acre-ft. 



Brftlnair* 

Jan. Feb 



Biaoliarff* of Arkansas BiTsr at Qranits for 1917. 
Arsa, 426 Sftoars MUss. AlUtuds, 8,930 Fsst AboTS 

Mar. Apr. 



May June July Aug. 



88 
100 
100 

88 
130 
115 
100 
130 
148 
148 
130 
148 
165 
182 
200 
148 
115 
115 
115 
115 
148 
240 
220 
260 
220 
240 
182 
148 
115 
115 

4468 

149 

260 

88 

8870 



115 
165 
130 
148 
148 
115 
115 
130 
115 
130 
130 
130 
148 
268 
360 
544 
643 
762 
838 
894 
894 
870 
870 
846 
629 
514 
514 
496 
466 
538 
602 

13267 
428 
894 
115 

26300 



615 

550 

563 

664 

785 

643 

800 

800 

1110 

1490 

1810 

1910 

2030 

2130 

2300 

2350 

2420 

2470 

2540 

2340 

2210 

2210 

2260 

2210 

2210 

2110 

2010 

2010 

1960 

2010 



51520 

1720 

2540 

550 

102000 



1910 
1810 
1810 
1710 
1710 
1660 
1610 
1710 
1950 
1540 
1290 
1240 
1200 
1200 
1200 
1110 
1110 
1060 
1290 
1240 
1110 
1240 
1290 
1390 
1440 
1390 
1240 
1110 
1060 
1020 
934 

42584 

1370 

1950 

934 

84200 



870 
685 
520 
402 
460 
550 
792 
792 
910 
990 
950 
910 
615 
520 
520 
490 
430 
424 
397 
392 
340 
248 
208 
168 
151 
148 
130 
514 
608 
570 
563 

16267 
525 
990 
130 

32300 



Sept. 

502 
496 
520 
454 
478 
502 
248 
124 
148 
154 
158 
162 
224 
336 
392 
397 
.325 
208 
196 
204 
186 
190 
190 
193 
176 
179 
a62 
148 
130 
100 



7881 

263 

520 

100 

15600 



8sa ItSTsL 

Oct. Nov. 

103 
103 
103 
106 
106 

95 
109 
109 
112 
112 
100 
100 
115 
118 
118 
106 

92 

80 

95 

82 

85 

98 

72 
100 
115 



Dec. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

■11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total. 

Mean 

Max 

Min 

Acre-ft.. 



Jan. Feb. 



Blscliarffs of Arkansas Bivsr at O-ranlts for 1918. 

Mar. Apr. 



May June July Aug. Sept. 



36 
36 
36 
36 
36 
36 
40 
41 
40 
36 
28 
28 
28 
28 
36 
30 
45 
45 
33 
36 
36 
36 
3^ 
36 
36 
36 
36 
40 
65 
88 
88 
1243 
40.1 
88 
28 
2470 



88 
88 
88 
65 
69 
88 
85 
88 
88 
73 
88 
85 
88 
80 
73 
80 
88 
88 
88 
80 
70 
76 
75 
74 
73 
85 
81 
73 



2272 

81.1 

88 

65 

4500 



73 

73 

73 

73 

72 

71 

70 

69 

68 

67 

67 

67 

36 

12 

11 

25 

43 

58 

61 

61 

63 

67 

67 

78 

109 

61 

56 

100 

78 

100 

100 

2029 

65.5 

109 

11 

4030 



100 
100 
106 
100 
90 
76 
86 
88 
115 
115 
112 
158 
186 
202 
182 
182 
166 
162 
146 
210 
150 
198 
235 
215 
215 
255 
250 
198 
194 
182 

4774 

159 

255 

76 

9460 



206 

210 

198 

295 

400 

484 

498 

568 

696 

638 

540 

526 

533 

452 

400 

505 

645 

760 

922 

1170 

1160 

1150 

1150 

1270 

1350 

1340 

1120 

1170 

1160 

1110 

1180 

23806 

768 

1350 

198 

47200 



1110 

1050 

1160 

1230 

1280 

1320 

1280 

1620 

2170 

2560 

2630 

2490 

2510 

2430 

2200 

2070 

2210 

1860 

1440 

1090 

1080 

1180 

1030 

904 

949 

841 

904 

931 

877 

814 



45220 

1510 

2630 

814 

89800 



744 
690 
654 
672 
672 
666 
702 
806 
924 
988 
1040 
940 
924 
738 
684 
828 
792 
708 
648 
565 
462 
462 
402 
375 
369 
345 
339 
360 
336 
342 
336 

19513 

629 

1040 

336 

38700 



330 
375 
605 
590 
518 
447 
405 
429 
450 
550 
605 
595 
621 
585 
570 
526 
366 
300 
248 
224 
190 
170 
164 
170 
245 
285 
282 
300 
458 
482 
470 

12555 
405 
621 
164 

24900 



470 

420 

420 

414 

420 

300 

348 

297 

345 

360 

330 

294 

259 

242 

270 

285 

270 

259 

242 

237 

216. 

188 

200 

200 

190 

190 

186 

182 

174 

182 

8390 

280 

470 

174 

16700 



Oct. 

182 
174 
216 
256 
160 
168 
174 
170 
170 
174 
180 
174 
174 
174 
166 
160 
166 
172 
172 
172 
190 
182 
174 
174 
190 
216 
211 
242 
242 
229 
216 
5820 
188 
256 
160 
11600 



Nov. Dec. 



232 

232 

237 

232 

237 

229 

221 

190 

203 

216 

242 

190 

190 

150 

110 

110 

110 

110 

92 

31 

62 

92 

31 

31 

36 

48 

62 

48 

48 

48 

4070 

136 

242 

31 

8090 



Unless otherwise noted, all discharges are in cubic feet per second. 



48 
48 
62 
48 
57 
66 
76 
48 
62 
48 
48 
86 
26 
36 
36 
86 
48 
48 
48 
36 
62 
65 
48 
62 
62 
48 
48 
48 
48 
48 
48 
1638 
49.6 
76 
26 
SP60 
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]>rai]utr« Ar«», 



Day 

1 ... 

2... 

3... 

4... 

B... 

6... 

7... 

8... 

9... 
10... 
11... 
12... 
18... 
14... 
16... 
16... 
17... 
18... 
19... 
20... 
21 ... 



22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total. 

Mean 

Max 

Min 

Acre-ft. 



Jan. 
272 
272 
260 
272 
250 
272 
272 
270 
272 
262 
265 
260 
255 
235 
235 
222 
235 
240 
248 
266 
235 
218 
220 
208 
220 
220 
232 
212 
204 
220 
252 
. 7675 
. 244 
. 272 
. 204 
15000 



Feb. 
250 
250 
235 
230 
242 
242 
235 
228 
228 
240 
228 
232 
225 
220 
212 
212 
225 
212 
210 
225 
222 
248 
260 
272 
272 
262 
250 
225 



6592 

235 

272 

210 

13100 



Biaoliarffe of ArluuuiaB Miwr at Salida for 

l,ieO Sauaro MUM. Attitude, 7,038 Feet 

Mar. Apr. May June July Aug. 

212 266 248 708 3520 1460 

226 242 265 708 3520 1310 

225 248 260 5S0 3300 1160 

208 222 260 708 8300 1000 

212 240 280 850 3080 970 

238 265 272 850 2880 1000 

212 230 248 880 2680 1030 

215 222 260 910 2780 1100 

235 260 260 1200 3080 1030 

242 280 260 2080 3300 1160 

240 260 272 2630 2780 1240 

228 240 285 2730 2580 

218 255 286 3030 2380 

218 276 330 3960 2230 

238 285 430 3960 2230 

242 265 655 4070 2030 

242 250 880 4180 1940 

245 222 1030 4400 1890 

255 222 1160 4510 1840 

256 210 1160 4510 1980 
258 218 1130 4290 1670 
270 270 1030 4200 1580 
258 327 970 4120 1540 
252 324 940 4030 1710 
238 336 880 3940 

246 327 606 3860 
220 803 558 3770 
262 272 535 3590 
282 250 512 3410 
342 240 5^5 3630 
842 605 

7564 7825 17400 86294 73210 29364 

244 261 561 2880 2360 947 

342 336 1160 4510 

208 210 248 580 



1940 
2430 
21^0 
1840 
1710 
1710 
1580 



3520 
1540 



1200 
1270 
1310 
970 
970 
970 
970 
910 
850 
850 
630 
680 
680 
658 
546 
636 
790 
790 
790 
735 



1460 
535 



1917. 
AbOTO 

Sept. 
735 
680 
680 
680 
680 
680 
680 
410 
375 
375 
376 
375 
375 
535 
680 
680 
568 
410 
410 
375 
375 
375 
375 
375 
345 
346 
345 
316 
315 
285 



Sea lt%T%L 



15000 15500 34500 171000 145000 58200 



13998 
467 
735 
285 

27800 



Oct. 
270 
270 
270 
270 
255 
240 
246 
256 
240 
240 
240 
240 
240 
236 
228 
228 
228 
228 
228 
215 
236 
240 
240 
240 
240 
265 
270 
270 
270 
270 
288 
7684 
248 
270 
216 
15200 



Nov. 
306 
306 
305 
305 
^05 
306 
306 
305 
270 
306 
306 
306 
806 
270 
806 
305 
270 

• 270 
270 
270. 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 



8590 

286 

306 

270 

17000 



Bralnaffe Area 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total. 

Mean 

Max 

Min 

Acre-ft. 



Jan. 
212 
209 
206 
203 
200 
198 
198 
198 
198 
198 
198 
198 
198 
198 

s. 198 
198 
198 
198 
198 
198 
188 
188 
188 
188 
188 
188 
188 
188 
188 
188 
188 
6068 
196 
212 
188 

12100 



Feb. 
188 
188 
178 
178 
220 
198 
198 
198 
198 
188 
198 
198 
198 
198 
178 
178 
188 
198 
198 
198 
198 
198 
220 
220- 
198 
198 
198 
198 



5490 

196 

220 

178 

10900 



Blsoharffe of Arkansas River at Salida for 1918 
1,180 Square MUes. Altitude 7,038 Feet Above 

Mar. Apr. May June July Aug. Sept. 

198 266 320 1580 1980 650 820 

198 266 320 1380 1620 650 820 

242 266 320 1540 1620 700 650 

220 242 350 1840 1620 1090 650 

242 242 335 2180 1710 1090 820 

242 242 470 2330 1540 950 820 

242 242 600 2630 1540 760 650 

242 242 650 2880 1620 760 650 

220 220 790 3300 1980 880 650 

198 242 760 3740 1890 880 650 

198 266 675 3850 1890 1230 950 

198 266 650 4070 1890 1160 950 

198 292 575 4840 1890 1160 700 

•198 350 530 4840 1620 1160 650 

198 320 490 4620 1300 1230 650 

198 266 560 4620 1540 1160 650 

198 266 790 4840 1380 760 650 

198 266 950 4620 1380 650 600 

220 266 1020 4070 1300 550 676 

242 266 1300 4070 1160 470 650 

242 266 1420 4460 1160 470 530 

242 266 1380 4840 950 470 470 

242 320 1460 3520 950 430 470 

266 320 1620 2980 760 430 470 

292 320 1800 2780 760 430 490 

292 320 1890 2580 700 430 470 

320 320 1710 2580 600 430 470 

350 350 1670 2530 550 550 450 

266 350 1710 2480 510 550 430 

242 320 1760 2180 650 650 390 

266 1670 650 820 

7310 8446 30535 98770 40710 23600 18745 

236 282 985 3290 1310 761 625 

350 350 1890 4840 1980 1230 950 

198 220 320 1380 510 430 390 



Sea AeveL 



14500 16800 60600 196000 80600 46800 37200 
Unless otherwise noted, all discharges are in cubic feet per second. 



Oct. 
390 
390 
390 
470 
410 
430 
430 
430 
430 
390 
390 
430 
320 
320 
320 
320 
350 
350 
350 
320 
320 
320 
320 
320 
350 
370 
350 
335 
320 
320 
335 

11290 
364 
470 
820 

22400 



Nov. 
336 
350 
390 
860 
350 
390 
370 
370 
370 
390 
890 
390 
292 
292 
320 
292 
292 
266 
279 
279 
266 
266 
264 
247 
242 
242 
220 
220 
220 
242 



9176 

306 

390 

220 

18200 



Dec. 

270 
270 
255 
240 
201 
218 
236 
252 
270 
270 
270 
270 
270 
270 
270 
270 
265 
240 
240 
240 
240 
240 
240 
215 
215 
215 
215 
215 
216 
215 
215 
7517 
242 
270 
202 
14900 



Dec. 
266 
266 
266 
266 
266 
266 
292 
292 
266 
266 
242 
242 
242 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 
220 

7389 

238 

292 

220 

14600 
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ARKANSAS RIVER AT CANON CITY 

Location. — ^Just below Hot Springs Hotel, at the mouth of the 
canyon, and 11/2 miles above Canon City. Nearest important tributary 
is Grape Creek, which enters above. 

Records Available. — ^May 1, 1888, to December 31, 1918. 

Drainage Area. — 3,060 square miles. 

Gage. — Automatic recording gage established by the State Engfineer 
in September, 1909. 

Channel. — The channel shifts to such an extent during high water 
that at times it is necessary to move the gage in order to read the gage 
heights. 

Discharge Measurements. — ^Made from car and cable. 

Winter Flow. — Ice causes backwater during the winter months. 

Diversions. — There are court decrees fol* diversions of 131 second- 
feet from the Arkansas between the stations at Canon City and Salida, 
and diversions of 2,286 second-feet from intervening tributaries. , 



ARKANSAS RIVER AT PUEBLO 

Location. — At Main Street Bridge in Pueblo, 2 miles above the 
mouth of Fountain 'Creek, the nearest tributary. 

Records Available. — September 19, 1894, to December 31, 1918. 
From May 1^ 1885, to September 30, 1886, a station was maintained at 
Pueblo by the State Engineer; from June 1, 1887, to September 30, 
1887, a station was maintained at a point 9 miles above Pueblo ; from 
May 1, 1889, to August 31, 1889, the United State Geological Survey 
maintained the station 9 miles above Pueblo. 

Drainage Area. — 4,600 square miles. 

Gage. — An automatic gage located 150 feet below Main Street 
Bridge has been used since March 22, 1911. 

Channel. — Shifting. 

Discharge Measurements. — Made from Main Street Bridge. 

Winter Flow. — Ice causes some slight backwater during the winter 
months. 

Diversions. — There are court decrees for diversions of 637 second- 
feet from Arkansas Eiver, between the station at Canon City and Pueblo, 
and diversions of 372 second-feet from intervening tributaries. 

Co-operation. — This station is maintained in co-operation with the 
Arkansas Valley Ditch Association. 
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Blscharfft of Az'kansas &iT«r at Canon City for 1917. 
Bralnafft Arta 3,060 Sgnar* Mllos. Altltndo 6,363 Foot A1>ot« 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. 

1 550 343 280 435 458 900 3430 1560 736 

2 550 343 343 389 527 980 3430 1460 705 

3 527 435 343 366 650 860 3110 1260 674 

4 527 435 366 320 550 829 2970 1020 643 

5 527 458 412 343 550 940 2900 980 612 

6 504 435 435 389 458 1020 2760 860 643 

7 504 412 366 343 435 1020 2550 980 674 

8 604 412 366 366 481 1060 2690 1100 612 

9 604 412 366 412 643 1360 3270 1100 481 

10 504 458 366 412 674 1830 3590 1100 458 

11 504 481 389 412 643 2760 3040 1180 444 

12 _ 458 504 389 412 627 2900 2760 1260 426 

13 343 458 360 435 481 3040 2550 1260 421 

14 800 389 389 481 481 3430 2350 1140 463 

15 300 389 343 481 643 3830 2020 980 636 

16 300 389 343 458 900 4170 2150 940 527 

17 366 366 360 435 1140 4340 2020 829 513 

18 435 366 389 366 1310 4510 1960 798 481 

19 504 366 412 343 1460 4760 1960 940 375 

20 527 889 435 320 1460 4760 2020 860 366 

21 435 389 435 300 1410 4340 1890 829 366 

22 343 435 435 343 1310 4250 1660 767 375 

23 389 435 412 412 1260 4340 1960 674 875 

24 458 435 412 412 1220 4250 1890 643 371 

26 458 435 389 412 1140 4250 2090 581 366 

26 481 412 389 458 980 4250 2150 650 348 

27 481 366 389 389 798 3830 1410 527 348 

28 435 366 389 366 767 3510 2090 550 329 

29 458 458 366 705 3590 1890 674 329 

30 458 527 389 705 3590 1760 736 829 

31 458 527 705 1710 736 

Total 14092 11513 12214 11765 25371 89499 74030 28874 14326 

Mean 455 411 394 392 818 2980 2390 9^1 478 

Max 500 504 527 481 1460 4760 8590 1560 ' 736 

Min 300 343 280 300 435 829 1410 527 329 

Acre-ft. 28000 22800 24200 23300 50300 177000 147000 57200 28400 



Soa ^aToL 



Oct. 
312 
308 
300 
304 
296 
288 
280 
292 
312 
308 
312 
320 
312 

^296 
284 
272 
264 
252 
256 
236 
224 
240 
272 
272 
264 
272 
284 
288 
312 
320 
348 

8900 

287 

320 

, 224 

17100 



Nov. 
244 
343 
352 
366 
366 
343 
320 
329 
329 
329 
343 
343 
338 
308 
338 
866 
343 
300 
288 
312 
334 
320 
312 
308 
300 
308 
320 
800 
288 
288 



9678 

866 

244 

19200 



Dec. 
320 
800 
300 
292 
280 
288 
343 
361 
329 
375 
871 
375 
375 
394 
398 
884 
357 
366 
389 
371 
366 
361 
329 
326 
329 
326 
320 
320 
820 
308 
300 

10571 
.^41 
398 
280 

21000 



Blacharg'* of Aztatnaas BiTtr at Canon City for 1918. 
Drainaffa Area 3,060 Sqnaro ICilas. AltitaAe 5,363 Feat Abovo Baa S^evol. 



Day 
1 ... 
2... 

3 ... 

4 ... 
6... 
6... 
7... 
8... 



10.. 
11 .. 
12.. 
18.. 
14.. 
15.. 
16.. 
17.. 
18.. 
19.. 
20 . 
21.. 
22.. 
23.. 
24.. 
25.. 
26.. 
27.. 
28.. 
29.. 
30.. 
31 .. 



Jan. 
300 
304 
308 
312 
316 
320 
280 
300 
320 
280 
320 
320 
366 
280 
280 
240 
260 
343 
343 
343 
366 
412 
366 
435 
412 
280 
300 
320 
366 
366 
435 



Feb. 
550 
610 
458 
610 
640 
730 
527 
504 
412 
366 
366 
366 
389 
366 
366 
300 
343 
366 
343 
300 
320 
366 
412 
366 
343 
320 
320 
280 



Total.. 10193 11639 

Mean 329 416 

Max 435 730 

Min 240 280 

Acre-ft. 20200 23100 



Mar. Apr. May June 

280 366 320 1560 

300 320 320 1410 

320 280 343 1510 

343 240 343 1710 

366 260 366 2020 

389 260 435 2410 

435 320 610 2690 

435 280 670 2830 

412 320 730 3110 

366 320 790 3590 

343 366 760 4080 

343 366 730 4420 

343 389 640 4590 

343 412 580 49.50 

343 435 550 4950 

343 366 550 4860 

320 343 760 4760 

320 300 970 4950 

343 280 1090 4680 

320 300 1260 4160 

343 300 1460 3910 

34'3 320 1360 3910 

320 366 1410 4760 

343 366 1610 3590 

435 366 1820 3430 

412 366 1890 3110 

412 389 1710 2550 

412 412 1610 2410 

412 343 1660 2080 

389 320 1710 1960 

366 1660 

11194 10071 30717 100950 

361 336 991 3360 

435 435 1890 4950 

280 240 320 1410 

22200 20000 60900 200000 



Unless otherwise noted, all discharges are in cubic feet per second. 



July Aug. Sept. Oct. Nov. Dec. 

1890 930 670 435 550 412 

1660 860 730 504 458 412 

1510 860 700 458 527 412 

1510 1010 670 366. 670 412 

1560 1050 700 458 550 412 

1560 1050 700 468 458 412 

1310 860 700 369 412 412 

1560 790 700 280 412 412 

1890 860 640 320 412 412 

1820 860 700 820 366 412 

1890 1010 700 366' 412 412 

2020 1170 700 366 458 366 

1890 1170 700 389 389 412 

1610 1130 670 435 889 366 

1560 1090 680 458 412 412 

1460 1090 700 435 366 412 

1890 1090 730 389 389 458 

1760 895 670 458 889 412 

1660 760 504 389 389 412 

1220 790 580 389 412 412 

1010 700 580 481 435 412 

1090 550 412 458 412 412 

1170 550 240 412 435 366 

1010 458 160 366 400 366 

860 389 366 412 366 366 

790 366 120 481 458 320 

790 366 200 412 435 320 

730 366 220 389 436 820 

730 366 343 458 412 320 

700 527 412 504 412 320 

860 580 481 320 

42970 24543 16497 12896 12920 11970 

1390 792 550 416 431 386 

2020 1170 730 504 670 458 

700 366 120 280 366 800 

85500 48700 32700 25600 25600 28700 
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BlBcliarirt of Arkansas Bivtr at Fii«l>lo, Colo., for 1917. 
Bralnairt Arta, 4,600 Sguart XUab. Altitads, 4,676 7«0t AboT« S«a ]t«T«L 



Day' 


Jan.. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


478 


340 


265 


340 


315 


1185 


3016 


1687 


671 


325 


401 


246 


2 


478 


315 


265 


315 


360 


1275 


2936 


1473 


638 


306 


406 


320 


3 


450 


395 


240 


265 


450 


1275 


2620 


1320 


612 


305 


4»4 


806 


4 


423 


395 


265 


240 


423 


1095 


2326 


1131 


671 


305 


406 


270 


6 


450 


368 


265 


240 


340 


1185 


2188 


1077 


612 


280 


384 


246 


6 


423 


395 


240 


240 


368 


1230 


2092 


1212 


632 


256 


373 


236 


7 


423 


368 


240 


265 


368 


1185 


1936 


897 


657 


235 


390 


222 


8 


368 


395 


217 


217 


395 


1185 


1996 


946 


618 


362 


346 


316 


9 


368 


423 


265 


240 


450 


1275 


2920 


946 


472 


390 


384 


820* 


10 


423 


368 


265 


290 


592 


1780 


4082 


960 


423 


351 


296 


326 


11 


450 


340 


240 


340 


625 


2410 


3096 


1050 


395 


330 


260 


338 


12 


460 


340 


240 


423 


533 


2480 


2606 


1149 


340 


340 


296 


338 


13 


368 


368 


240 


450 


450 


2550 


2354 


1248 


315 


330 


305 


346 


14 


265 


340 


240 


450 


423 


3000 


1984 


1176 


395 


320 


316 


360 


15 


217 


368 


240 


450 


450 


3320 


1840 


987 


483 


357 


280 


366* 


16 


128 


395 


240 


423 


533 


3570 


1780 


890 


362 


325 


300 


362 


17 


217 


368 


217 


290 


690 


4120 


1888 


996 


362 


320 


384 


310 


18 


395 


315 


217 


217 


925 


4405 


1768 


1311 


357 


315 


335 


276 


19 


505 


315 


265 


217 


1230 


4690 


1756 


946 


260 


346 


306 


276 


20 


505 


315 


290 


217 


1275 


4595 


1852 


960 


461 


. 325 


280 


266 


21 


450 


315 


290 


172 


1140 


4405 


1828 


827 


434 


315 


276 


231 


22 


340 


315 


315 


150 


1095 


3930 


1555 


742 


423 


335 


260 


236 


23 


315 


315 


368 


195 


1050 


3835 


1473 


625 


401 


346 


280 


209 


24 


340 


315 


315 


315 


1005 


3835 


1828 


586 


379 


270 


260 


160 


25 


395 


368 


290 


290 


1095 


3740 


1768 


527 


320 


270 


265 


141 


26 


450 


423 


265 


265 


1005. 


3485 


1840 


483 


395 


290 


275 


164 


27 -: 


478 


315 


240 


265 


855 


3320 


2550 


472 


401 


290 


300 


200 


28 


450 


265 


217 


240 


820 


3240 


1936 


516 


401 


290 


326 


132 


29 


423 




315 


265 


750 


3096 


1876 


544 


357 


395 


' 296 


128 


30 ...., 


423 




450 


290 


750 


2952 


1912 


632 


325 


411 


270 


177 


31 


368 




368 




925 




1924 


657 




373 




173 


Total- 


12216 


9857 


8389 


8576 


21693 


83'648 


67526 


28873 


13572 


10006 


9673 


7946 


Mean 


394 


352 


271 


286 


700 


2788 


2178 


931 


452 


323 


322 


266 


Max. ...... 


505 


423 


450 


450 


1275 


4690 


4082 


1687 


671 


411 


434 


362 


Min 


128 


265 


217 


150 


315 


1095 


1473 


472 


261 


235 


256 


128 


Acre-ft... 


24200 


19600 


16700 


17000 


43000 


166000 


134000 


67200 


26900 


19900 


19200 


16700 


NOTE. — •Dec. 9 to 15 discharges estimated. 


Ice condition existed. 










. 




BlBCliarfft of Arkansas (BlTer at Putblo for 1918. 








Day 


•Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 .• 


196 


140 


190 


330 


270 


1300 


1440 


270 


300 


190 


, 270 


216 


2 


218 


240 


240 


270 


215 


1360 


1240 


270 


240 


190 


'240 


270 


3 


240 


215 


240 


125 


240 


1370 


1090 


270 


240 


190 


270 


216 


4 


223 


360 


190 


125 


240 


1380 


1090 


480 


270 


1»0 


240 


200 


5 


206 


450 


190 


125 


270 


1600 


1340 


700 


550 


240 


240 


200 


6 


190 


420 


240 


190 


390 


1760 


1440 


585 


620 


270 


216 


200 


7 


190 


480 


190 


165 


480 


2530 


1340 


480 


450 


140 


240 


200 


8 


190 


330 


240 


165 


620 


2350 


1440 


480 


330 


125 


270 


190 


9 


190 


215 


165 


190 


550 


2420 


1340 


550 


360 


125 


240 


190 


10 -. 


190 


190 


100 


125 


550 


2690 


1650 


450 


270 


110 


240 


230 


11 


190 


190 


100 


165 


550 


3260 


2520 


450 


420 


125 


300 


200 


12 


190 


165 


90 


190 


660 


3520 


1760 


480 


620 


110 


300 


190 


13 


•190 


140 


90 


190 


620 


4320 


1240 


450 


585 


110 


300 


200 


14 


3.30 


90 


90 


300 


450 


4500 


1140 


860 


480 


190 


270 


230 


15 


480 


64 


190 


390 


420 


4320 


1140 


620 


420 


190 


270 


190 


16 


300 


42 


190 


270 


390 


3960 


950 


550 


420 


165 


270 


230 


17 


300 


72 


215 


190 


420 


4320 


1240 


550 


420 


165 


216 


230 


18 


420 


165 


165 


125 


636 


4320 


995 


420 


390 


215 


240 


262 


19 


480 


90 


190 


100 


788 


4050 


1040 


300 


360 


240 


23a 


230 


20 


330 


90 


140 


140 


852 


3600 


905 


190 


360 


240 


240 


200 


21 


360 


190 


140 


165 


1160 


3430 


905 


140 


360 


240 


140 


240 


22 


240 


240 


, 190 


140 


1140 


4320 


950 


125 


300 


240 


166 


230 


23 


300 


190 


215 


190 


1180 


6380 


860 


110 


270 


240 


190 


216 


24 


480 


165 


190 


215 


1310 


3600 


860 


110 


215 


216 


240 


240 


25 


620 


90 


240 


300 


1390 


3100 


585 


100 


215 


240 


262 


190 


26 


480 


90 


330 


300 


1490 


2660 


550 


90 


215 


240 


262 


150 


27 


300 


56 


' 300 


330 


1620 


2180 


480 


81 


240 


270 


240 


140 


28 


190 


140 


215 


390 


1420 


2000 


480 


49 


240 


300 


240 


140 


29 


300 




300 


360 


1380 


1760 


360 


56 


190 


240 


270 


140 


30 


190 




300 


300 


1330 


1540 


420 


140 


165 


240 


240 


140 


3^ 


110 
8893 


5"3'6'9 


215 

6080 


65q6 


1340 
24371 


89'9'6'() 


360 
32950 


300 
10706 


lo'sis 


240 
6225 


* 

7'32'9 


140 


Total- 


6227 


Mean 


287 


190 


196 


219 


786 


3000 


1060 


345 


350 


201 


244 


201 


Max 


620* 


480 


330 


390 


1620 


6380 


2520 


860 


620 


270 


300 


270 


Mln 


110 


42 


90 


100. 


215 


1300 


360 


49 


165 


110 


140 


140 


Acre-ft... 


17600 


10600 


12100 


13000* 


48300 


179000 


65200 


21200 


20800 


12400 


14600 


12400 


Unless otherwise 


noted, 


all discharges 


are in cubic feet per second. 
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ARKANSAS RIVER NEAR NEPESTA 

Location. — At the dam of the Oxford Farmers' Canal Co., in Sec. 
31, T. 21 S., R. 60 W., lyo miles above Nepesta ;\bout 6 miles below the 
mouth of Huerfano River, the nearest important tributary. 

Records Available.— September 8, 1897, to October 31, 1903; July 
14, 1909, to November 30, 1912; January 1, 1914, to December 31, 1918. 

Drainage Area. — 9,130 square miles. 

Gage. — An automatic recording gage with its zero coinciding with 
the lowest point of the diversion dam has been in use since 1910. There 
is no known relation between the present gage and that used in 1903. 

Channel. — The diversion dam is the control point, and as the results 
show shifting conditions it is evident that the dam is not permanent. 

Discharge Measurements. — ^Made from the bridge at Nepesta except 
during low water, when measurements are made by wading. 

Winter Flow. — Ice causes backwater during a portion of the winter 
months. 

Diversions. — There are court decrees for diversions of 1,552 second- 
feet from the Arkansas between Pueblo and Nepesta, and approximately 
1,600 second-feet from intervening tributaries. The discharge records 
given in this report do not include the flow of the canal. 

Accuracy. — Results fair. 

Co-operation. — Maintained in co-operation with the Arkansas Valley 
Ditch Association. 

ARKANSAS RIVER AT LA JUNTA 

Location. — At the east bridge at La Junta; no important tributary 
within several miles. 

Records Available.— April 11, 1912, to December 31, 1918. From 
December 5, 1893, to December 31, 1895, a station was maintained near 
the city pumping plant. During 1899 and 1901 a station was maintained 
at the head of the Fort Lyon Canal by the Great Plains Water Co. From 
April 7, 1903, to October 31, 1903, a station was maintained one mile east 
of La Junta and a number of discharge measurements were made during 
1904. From August 27, 1908, to November 30, 1908, a station was main- 
tained half a mile northwest of La Junta, just below the mouth of 
Crooked Arroyo. 

Drainage Area. — 12,200 square miles. 

Gage. — Automatic recording gage. 

Channel. — Shifting. 

Discharge Measurements. — Made from the bridge during high water 
and by wading at ordinary stages. 

Winter Flow.— Ice causes backwater during the winter months. 

Diversions. — There are court decrees for diversions of 2,735 second- 
feet from the Arkansas between Nepesta and La Junta, and 511 second- 
feet from intervening tributaries. 

Co-operation. — Station maintained in co-operation with the Ar- 
kansas Valley Ditch Association. 
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Day 

1 ....-.-. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

n 

18 .- 

19 

20 

21 

22 

23 

2.4 

25 

26 

27 

28 

29 

30 

31 

Total. 

Mean 

Max 

Min 

Acre-ft. 



Dlsoharg** of Arkansas 

9,130 Sanare XUes. 

Feb. Mar. Apr. May 

352 352 570 450 

395 310 378 500 

430 310 293 600 

470 361 218 656 

620 318 218 656 

470 318 259 656 

335 284 301 600 

327 211 344 560 

318 244 267 560 

237 244 310 560 

205 324 267 670 

205 293 440 795 

244 259 440 795 

327 259 361 730 

560 259 318 795 

460 224 276 860 

284 224 500 1060 

335 259 . 460 1120 

378 301 412 1190 

293 352 460 1320 

185 395 460 1530 

218 395 412 1190 

192 403 378 1120 

430 450 218 990 

430 361 430 1060 

440 318 430 990 

395 361 430 1320 

352 369 430 730 
369 395 670 
378 490 555 
420 795 

9887 9925 11165 26083 

353 320 372 841 
625 450 578 1530 
185 211 218 450 

19600 19700 22100 51700 1 



Brainaffe Area, 

Jan. 

896 

896 
1076 
1126 
1126 
1126 

812 

470 

335 

335 

335 

327 

369 

361 

361 

361 

352 

395 

386 

430 

430 

430 

420 

420 

369 

369 

369 

369 

352 

352 

352 
.16107 
. 520 
. 1126 
. 327 
32000 



Bivtr at Neptsta for 1917. 
Altitad*, 4,396 Feet AboT« Sea ^eveL 



June 

990 

1460 

:;390 

1190 
1390 
1460 
1250 
1190 
1390 
1530 
1810 
1670 
1630 
1970 
2160 
2300 
2510 
2630 
2770 
3140 
3220 
2750 
2150 
2360 
2410 
2410 
2470 
2450 
2350 
2130 



60530 

2020 

3220 

990 

20000 



July 

1950 

2130 

2050 

1800 

1480 

1640 

1500 

1450 

1530 

1940 

1800 

1360 

1240 

1230 

800 

860 

956 

992 

980: 

992 

1080 

944 

884 

1150 

884 

1000 

1570 

1560 

1390 

1280 

1260 

41682 

1340 

2130 

884 

82400 



Aug. 
1130 
944 
896 
692 
668 
570 
470 
470 
460 
520 
644 
692 
740 
800 
920 
884 
920 
872 
644 
560 
540 
470 
470 
440 
412 
378 
369 
395 
395 
361 
668 

19394 

626 

11301 

361 

38500 



Sept. 
460 
267 
344 
520 
395 
237 
259 
386 
378 
.198 
.378 
335 
318 
352 
600 
378 
267 
250 
250 
301 
293 
293 
231 
231 
250 
590 
470 
318 
293 
310 



10152 
338 
600 
198 

20100 



Oct. 
293 
267 
224 
230 
218 
211 
284 
301 
259 
224 
198 
185 
211 
192 
172 
205 
250 
250 
237 
244 
267 
284 
344 

' 327 
267 
301 
310 
318 
420 
378 
310 
8181 
264 
420 
172 

1^200 



Nov. 

344 

344 

335 

344 

352 

420 

420 

378 

344 

335 

276 

* 267 

. 267 

250 

293 

378 

378 

386 

80 

80 

80 

80 

80 

80 

335 

335 

335 

335 

218 

293 



8442 

281 

420 

80 

16700 



Dec. 

185 

198 

211 

192 

237 

267 

141 

182 

187 

261 

261 

261 

271 

278 

283 

290 

282 

247 

172 

157. 

33 

54 

100 

80 

108 

108 

112 

192 

83 

92 

42 

6567 

180 

290 

33 

11100 



Bralnaffe 

Day Jan. T'eb. 

1 340 284 

2 270 284 

3 282 284 

4 319 293 

5 340 340 

6 208 350 

7 403 300 

8 340 300 

9 284 300 

10 284 320 

11 284 340 

12 284 • 340 

13 284 305 

14 284 305 

15 284 430 

16 284 430 

17 284 408 

18 284 385 

19 284 340 

20 284 520 

21 284 319 

22 284 319 

23 284 305 

24 284 270 

25 284 208 

26 284 130 

27 284 146 

28 284 162 

29 284 

30 284 

Qi 284 

Total.. 9034 8"7i'7 

Mean 291 311 

Max 403 520 

Min 208 130 

Acre-ft. 17900 17300 
Unless otherwise 



Discharge of Arkansas BlTer at Nepesta for 1918. 
, 9,130 Sgnare Idles. Altitnde, 4,396 Feet Above 

Mar. Apr. May June July Aug. Sept. 

385 322 360 930 1060 520 88 

194 430 360 1190 1110 470 120 

208 420 350 1070 1220 335 120 

312 440 340 1070 1320 440 133 

340' 304 295 1210 1360 740 218 

291 277 268 1420 1390 378 470 

298 241 295 1520 1320 860 420 

284 ^68 360( 1210 1850 520 310 

185 322 430 1720 920 335 520 

130 268 440 1940 1460 378 520 

167 268 620/ 1790 3710 3^5 80 

258 295 656 2020 4600 292 620 

194 295 560 2240 1420 250 680 

208 295 560 2400 860 378 620 

185 560 430 2790 980 1230 420 

284 440 360 2710 1630 520 520 

305 360 340 2550 740 620 590 

208 295 390 2950 1360 570 860 

176 277 560 2710 740 620 420 

185 259 680 2270 860 570 570 

130 268 656 3030 800 420 420 

136 268 680 2710 1100 352 470 

250 295 656 3830 980 335 420 

206 370 680 3270 860 318 403 

206 410 740 2710 860 218 335 

340 440 1000 1940 740 250 378 

390 476 608 1830 630 218 378 

162 464 1040 1520 520 198 403 

250 430 800 1350 520 133 378 

340 430 865 1200 378 133 378 

410 1000 335 250 

7617 10487 173^9 61100 37633 13186 12262 

246 350 561 2040 1210 425 409 

410 560 1040 3830 4600 1230 860 

130 241 268 930 335 133 80 

15100 20800 34500 121000 74400 26100 24300 

noted, all discharges are in cubic feet per second. 



Sea IteTeL 



Oct. 
378 
310 
292 
267 
250 
218 
292 
185 
237 
250 
237 
237 
120 
133 
218 
335 
310 
310 
420 
420 
378 
335 
292 
292 
292 
250 
250! 
185 
420 
420 
420 

8953 

289 

420 

120 

17800 



Nov. 
292 
292 
250 
250 
250 
250 
250 
378 
335 
420 
420 
420 
420 
440 
420 
378 
292 
292 
420 
420 
378 
378 
420 
420 
420; 
420 
420 
420 
420 
420 



11005 
367 
440 
250 

21800 



Dec. 
420 
878 
250 
185 
185 
185 
100 
100 
60 
470 
335 
310 
292 
835 
310 
292 
292 
250 
292 
335 
292 
335 
335 
425 
425 
335 
335 
335 
335 
335 
335 

9198 

297 

470 

60 

18300 
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Biaoharirt of Arkansas Mtwv at Tok Junta f o 


r 1917. 








Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug:. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


82 


34 


21 


38 


21 


412 


705 


486 


52 


63 


36 


81 


2 


34 


34 


21 


44 


18 


465 


1020 


486 


35 


24 


36 


130 


3 


48 


34 


21 


38 


26 


i624 


860 


486 


34 


18 


75 


180 


4 


43 


29 


21 


33 


21 


496 


920 


184 


34 


18 


192 


282 


5 


50 


34 


26 


28 


48 


538 


880 


638 


30 


8 


186 


165 


6 


37 


29 


26 


33 


518 


486 


353 


486 


30 


8 


186 


40 


7 


18 


29 


26 


44 


638 


423 


318 


381 


33 


21 


246 


26 


8 


18 


29 


26 


38 


638 


332 


528 


206 


58 


36 


228 


21 


9 


21 


33 


26 


33 


759 


402 


444 


241 


44 


14 


210 


81 


10 


26 


28 


26 


28 


507 


353 


900 


241 


63 


10 


210 


40 


11 


26 


33 


130 


33 


353 


454 


826 


162 


21 


44 


196 


60 


12 


26 


' 4 


152 


44 


241 


346 


1020 


48 


46 


44 


180 


26 


13 


12 


2 


130 


32 


392 


325 


786 


109 


44 


23 


155 


270 


14 


49 


4 


130 


37 


638 


311 


402 


121 


39 


29 


90 


76 


15 


49 


6 


152 


162 


297 


248 


624 


82 


306 


29 


84 


21 


16 


49 


3 


130 


121 


62 


465 


684 


109 


126 


29 


130 


10 


17 


42 


6 


130 


139 


325 


402 


584 


139 


56 


18 


204 


6 


18 


36 


6 


40 


162 


402 


269 


283 


211 


29 


37 


122 


6 


19 


35 


7 


40 


184 


444 


346 


248 


60 


87 


81 


110 


6 


20 


40 


7 


35 


206 


444 


624 


216 


206 


102 


180- 


165 


6 


21 


35 


7 


70 


157 


486 


960 


283 


454 


44 


270 


175 


6 


22 


35 


7 


40 


180 


202 


638 


297 


392 


106 


300 


122 


18 


23 


35 


7 


29 


134 


584 


5^38 


444 


283 


98 


140 


90 


8 


24 


43 


9 


29 


118 


412 


193 


528 


241 


94 


196 


* 282 


12 


25 


43 


18 


8 


297 


402 


423 


496 


180 


81 


300 


270 


21 


26 


43 


18 


10 


9 


496 


772 


496 


50 


94 


222 


228 


8 


27 


43 


18 


13 


12 


732 


692 


549 


62 


126 


240 


246 


18 


28 


30 


18 


29 


15 


486 


5701 


496 


36 


60 


234 


240 


34 


29 


34 




10 


26 


370 


697 


444 


33 


75 


94 


180 


160 


30 


29 




13 


36 


570 


746 


454 


34 


135 


44 


140 


90 


31 


34 




13 




412 




496 


32 




29 




40 


Total- 


1145 


493 


1573 


2'4*6"l 


11844 


14450 


16860 


6779 


218"2 


2803 


6114 


1927 


Mean 


37 


17.6 


50.7 


82 


382 


482 


644 


219 


72.7 


90.4 


170 


62.2 


Max 


82 


34 


152 


297 


759 


960 


1020 


538 


306 


300 


282 


282 


MIn 


12 


2 


8 


9 


18 


193 


216 


32 


21 


8 


86 


6 


Acre-ft.. 


.2280 


<e78 


3120 


4880 


23500 


28700 


33400 


13500 


4330 


5560 


10100 


3820 



Day 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 ........ 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total. 

Mean 

Max 

Min 

Acre-ft.. 



Jan. 

16 

16 

16 

12 

7 

10 

14 

14 

14 

14 

14 

15 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

16 

8 

8 

8 

10 

16 

433 

14.0 

16 

7 

861 



DiMthmrg% of Arkansas Bivtr at Ita Junta for 1918. 

Feb. Mar. Apr. 



May June July Aug:. Sept. Oct. Nov. Dec. 



12 
16 
16 
18 
21 
26 
33 
26 
26 
26 
16 
16 
16 
16 
16 
16 
16 
21 
26 
21 
21 
26 
26 
24 
7 
8 
8 
8 



528 

18.9 

33 

7 

1050 



10 

12 

14 

16 

16 

12 

12 

33 

60 

110 

240 

33 

21 

16 

16 

12 

33 

50 

60 

110 

75 

110 

60 

75 

90 

110 

155 

130 

1801 

60 

130 

2050 

66.1 

240 

10 

4060 



122 

122 

98 

186 

170 

155 

140 

150 

78 

40 

54 

56 

30 

33 

62 

155 

90 

75 

69 

74 

79 

84 

60 

56 

75 

106 

98 

122 

110 

90 

2829 

94.3 

186 

30 

5610 



110 

84 

90 

122 

151 

180 

160 

110 

60 

90 

160 

110 

136 

60 

44 

155 

165 

130 

102 

75 

155 

288 

390 

332 

270 

270 

562 

620 

669 

530 

300 

6569 

212 

620 

60 

13000 



210 
351 
428 
524 
656 
556 
492 
607 
466 
569 
460 
364 
396 
492 
524 
569 
735 
876 
844 
812 
876 
812 
876 
812 
396 
492 
492 
524 
C16 
240 

16766 
559 
876 
210 

33300 



170 
192 
492 
479 
492 
466 
505 
688 
155 
270 
620 
812 
155 
364 
288 
240 
114 
332 
252 
40 
122 
60 
60 
90 
228 
240 
313 
351 
332 
228 
300 
9350 
302 
812 
40 
18600 



180 

40 

40 

40 

90 

66 

90 

122 

210 

3001 

155 

50 

40- 

60 

170 

332 

60 

26 

26 

210 

29 

26 

40 

16 

40 

90 

54 

18 

18 

12 

13 

2663 

85.9 

332 

12 

5280 



18 

40 

16 

13 

21 

40 

72 

110 

122 

396 

240 

60 

44 

75 

110" 

66 

98 

106 

1^0 

130 

170 

180 

155 

1301 

130 

192 

300 

300 

276 

264 

466'4 

133 

396 

13 

7910 



18,0 

11*0 

60 

75 

75 

84 

40 

33 

29 

26 

40 

44 

34 

32 

29 

50 

60 

140 

90 

156 

270 

300 

264 

338 

313 

326 

300 

351 

300 

300 

300 

4748 

153 

338 

26 

9410 



300 
300 
300 
332 
361 
332 
351 
364 
361 
332 
332 
351 
396 
428 
441 
441 
396 
364 
326 
210 
140 
192 
122 
130 
56 
192 
210 
130 
210 
210 

8'5'9'6 

286 

441 

56 

17000 



Unless otherwise noted, all discharges are in cubic ffeet per second. 



210 
140 
90 
110 
94 
80 
66 
98 
72 
58 
44 
63 
58 
37 
39 
37 
40 
34 
56 
84 
72 
66 
40 
18 
16 
16 
29 
S3 
34 
33 
33 
1890 
61.0 
210 
16 
3750 
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ARKANSAS RIVER AT LAMAR 

Location. — Located at highway bridge, one mile north of Lamar. 

Records Available.— May 11, 1913, to December 31, 1918. 

Gage. — Bristol automatic gage and standard chain gage. 

Channel. — Shifting. 

Diversions. — ^With the exception of a few small ditches, below all 
diversions on the river. 

Accuracy. — Results are considered fair. 

Co-operation. — Maintained in co-operation with the Arkansas Valley 
Ditch Association. 



ARKANSAS RIVER AT HOLLY 

m 

Location. — ^At highway bridge half a mile southeast of Holly, on 
line between Sees. 14 and 15, T. 23 S., R. 42 W., 1 mile below the mouth 
of Wild Horse Creek, an intermittent stream. 

Records Available. — October 15, 1907, to December 31, 1918. 

Drainage Area. — Approximately 25,000 square miles. 

Gage. — A number of gages have been used at the station, but all 
readings have been referred to the same datum except those from Octo- 
ber 25 to December 31, 1911, when a different datum was used. 

Channel. — Very shifting. 

Discharge Measurements. — Made from bridge during high water 
and by wading at low stages. 

Winter Flow. — Ice causes backwater during a portion of the winter 
months. 

Diversions. — There are court decrees for diversions of 1,072 second- 
feet from Arkansas River between the stations at La Junta and Holly, 
and diversions of 1,253 second-feet from intervening tributaries. There 
are many diversions from Arkansas River below Holly, in Kansas. 

Co-operation. — Station maintained in co-operation with the Ar- 
kansas Valley Ditch Association. 
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NINETEENTH BIENNIAL REPORT 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

-^6 

27 

28 

29 

30 

31 

Total. 

Mean 

Max 

Min 

Acre- ft. 



Blsoharg't of 

Brainag't Arta Sgaar» lUtos. 

Jan. Feb. Mar. Apr. May 

184 74 8 2^3 

184 104 6 1 4 

184 134 12 1 3 

227 164 12 1 3 

326 194 12 3 8 

227 224 6 3 2 

184 227 24 1 3 

227 270 26 1*4 

227 326 12 1 6 

326 382 8. 1 4 

270 184 8 ' 3 4 

270 120 6 1 4 

184 60 6 2 4 

97 36 6 1 4 

184 36 4 1 8 

326 20 6 1 4 

451 26 6 1 2 

608 45 8 3 3 

910 45 8 36 4 

910 26 8 6 2 

696 8 8 6 3 

608 8 8 3 3 

608 8 4 3 3 

520 6 4 4 4 

608 4 2 3 2 

^51 4-333 

326 4 3 3 2 

184 4 2 3 326 

97 3 3 608 

152 2 3 4 

60 1 8 

10816 2743 282 104 1045 

349 98 9.1 3.5 33.7 

910 382 74 36 608 

60 4 1 1 2 

21500 5440 560 208 2070 



BiTer at 
Altituds 3v 

June July 



8 

6 

8 

6 

45 

26 

8 

36 

2 

2 

1 

3 

4 

4 

4 

4 

4 

6 

12 

8 

152 

451 

^227 

20 

20 

20 

15 

12 

12 

15 

I'ui 

38.0 

451 

1 

2260 



8 

8 

15 

152 

520 

15 

8 

8 

6 

4 

15 

97 

20 

6 

4 

4 

4 

97 

12 

15 

12 

12 

4 

4 

3 

3 

• 3 

3 

2 

2 

2 

1068 

34.5 

520 

2 

2120 



for 
610 FMt 

Aug. 
2 
2 
2 
2 
3 
2 
2 
2 
2 
2 
2 
2 
2 
8 

12 

12 
1 
2 
2 
2 

.8 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 

95 
3.06 

12 

1 

188 



1917. 
Abovt 

Sept. 

2 

2 

2 

2 

2 

2 

2 

2 

2 

15 

8 

3 

2 

8 

12 

74 

36 

8 

8 

3 

4 

3 

3 

4 

3 

102 

184 

15 

8' 

8 



Oct. Nov. 



529 

17.6 

184 

2 

1050 



8 
12 
4 
4 
4 
4 
4 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
3 
4 
3 
6 
4 
4 
4 
4 
382 
74 
8 
586 
18.9 
382 
3 
1160 



8 
6 
6 
6 



130 

4.25 

8 

4 

253 



Dec. 

4 

4 

4 

4 

4 

4 

4 

26 

26 

74 

97 

97 

97 

97 

97 

26 

184 

74 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

97 

2184 

70.5 

184 

4 

4330 



Day 

1... 
o 

*d .... 

3 ... 

4 ... 

5 ... 
6... 
7 ... 
8... 
9 ... 

10 ... 

11 ... 

12 ... 

13 ... 

14 ... 

15 ... 

16 ... 

17 ... 

18 ... 

19 ... 

20 ... 

21 ... 

22 ... 

23 ... 

24 ... 

25 ... 

26 ... 
27... 
28... 

29 ... 

30 ... 



Bralnaff* 

Jan. Feb. 

81 127 

95 127 

95 127 

72 127 

49 127 

49 206 

34 206 

58 206 

58 286 

62 226 

72 206 

77 132 

99 206 

99 166 

99 132 

99 149 

108 132 

108 117 

80 117 

80 132 

127 132 

127 132 

127 149 

127 149 

127 24 

127 8 

127 44 

127 149 

127 

127 

127 

2971 4041 



31 

Total 

Mean 95.8 144 

Max 127 286 

Min 34 8 

Acre-ft. 5890 8000 
Unless otherwise 



Dlsohaiv* of Arkansas 

Sanare- Miles. 

Mar. Apr. May 

226 15 15 

149 15 15 

149 15 15 

132 15 15 

52 64 15 

52 44 15 

30 12 15 

24 15 15 

15 12 15 

15 12 15 

15 12 15 

15 12 15 

15 12 15 

15 12 15 

15 89 15 

15 30 15 

15- 132 12 

15 24 12 

15 24 12 

15 20 12 

15 - 20 12 

15 20 12 

15 20 12 

15 20 12 

15 20 12 

15 20 12 

15 20 12 

15 20 12 

15 20 12 

15 20 15 

15 ....... 206 

1159 786 617 

37.4 26.2 19.9 

226 132 15 

15 12 12 

2300 1560 1220 



Biver at Itamar for 1918. 
AltituOs 3,610 rest Abovs 



June 

52 

12 

15 

14 

13 

12 

10 

8 

9 

11 

12 

12 

11 

11 

12 

12 

15 

12 

89 

36 

36 

250 

248 

246 

401 

186 

286 

166 

89 

12 



2298 

76.6 

401 

8 

4560 



July 

6 

9 

9 

4 

12 

6 

12 

4 

188 

12 

73 

55 

368 

92 

38 

203 

38 

25 

64 

64 

25 

513 

188 

25 

25 

25 

12 

12 

9 

73 

12 

2201 

71.0 

513 

4 

4370 



Aug. 

12 

12 

12 

12 

12 

25 

12 

12 

12 

12 

12 

9 

9 

9 

9 

12 

12 

9 

9 

9 

9 

9 

9 

9 

566 

38 

25 

12 

12 

9 

9 

939 

30.3 

566 

9 

1860 



Sept. 

9 

9 

9 

12 

12 

25 

25 

38 

12 

25 

496 

602 

188 

55 

55 

25 

12 

12 

25 

12 

12 

12 

12 

9 

9 

9 

6 

6 

6 

6 



Sea ItevsL 
Oct. Nov. 



6 
6 
6 
6 
6 
6 



1745 

58.2 

602 

6 

3460 



noted, all discharges are in cubic feet per second. 



3 
3 
3 
3 
3 
6 
3 
6 
6 
6 
6 
6 
6 
6 
6 
148 
4.71 
6 
3 
290 



6 

6 

6 

12 

12 

12 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

55 

65 

55 

12 

3 

3 

6 

6 

6 

6 

6 

6 

6 

345 

11.5 

55 

3 

684 



Dec. 

75 

76 

75 

75 

75 

75 

75 

75 

25 

25 

25 

25 

55 

38 

38 

38 

38 

92 

165 

155 

155 

155 

165 

75 

75 

76 

75 

76 

75 

75 

75 

2374 

76.5 

155 

25 

4700 



STATE ENGINEER, COLORADO 



145 



Dlscliarg't of Arkansas 



Day Jan. 

1 219 

2 219 

3 219 

4 219 

5 219 

6 219 

7 244 

8 188 

9 242 

10 242 

11 242 

12 183 

13 180 

14 84 

15 84 

16 177 

17 176 

18 342 

19 403 

20 371 

21 371 

22 400 

23 400 

24 397 

25 397 

26 365 

27 426 

28 422 

29 387 

30 158 

31 165 

Total.. 8349 

Mean 269 

Max 426 

Min 84 

Acre-ft. 16500 



Feb. Mar. 



158 

133 

208 

153 

178 

205 

202 

200 

197 

197 

225 

222 

222 ^ 

191 

165 

219 

162 

188 

186 

186 

113 

110 

108 

129 

153 

150 

126 

124 



4810 
172 
225 
108 

9550 



148 

148 

122 

120 

120 

120 

117 

141 

93 

93 

93 

90 

113 

110 

86 

86 

106 

84 

82 

82 

82 

&0 

80 

78 

78 

78 

97 

76 

73 

54 

52 

2982 

96.2 

148 

52 

5920 



Apr. 

52 
52 
51 
49 
49 
•47 



May 



300 
50.0 



595 



73 
73 
71 
61 
51 
51 
51 
13 
13 
13 



460 
46.0 



912 



BiTsr at Holly for 

June July Aug. 

12 11 

12 12 

12 12 

12 12 

31 14 ' 

205 16 

106 15 

56 56 13 

58 56 12 

60 31 11 

61 106 93 
63 56 172 
19 63 65 
19 63 696 
19 26 136 
19 32 136 
19 32 106 
19 32 88 
19 32 80 
19 34 82 
19 34 76 
19 34 65 
19 22 65 
84 14 60 

106 12 56 

56 14 58 

31 11 61 

19 11 47 

19 10 42 

19 11 44 

14 44 

841 1196 2278 

36 6 38.6 73.5 

205 585 

10 11 

1670 2370 4520 



1917. 

Sept. Oct. Nov. Dec. 



44 
44 

46 

41 

38 

38 

40 

40 

40 

41 

41 

42 

36 

42 

44 

44 

104 

108 

88 

63 

82 

78 

78 

80 

78 

93 

206 

219 

166 

117 

2*218 

73.9 

219 

35 

4400 



113 

108 

110 

117 

117 

84 

64 

54 

54 

52 

36 

16 

11 

14 

14 

14 

24 

30 

30 

24 

24 

36 

35 

42 

42 

42 

35 

35 

30 

30 

60 

1487 

48.0 

117 

11 

2950 



60 
51 
51 
49 
49 
41 
41 
34 
34 
27 
21 
21 
13 
13 
12 
12 
12 
10 
12 
12 
13 
15 
15 
16 
14 
14 
17 
7 
7 
7 

'6'9"9 

23.3 

60 

7 

1390 



7 

6 

6 

6 

5 

6 

4 

4 

30 

47 

56 

80 

113 

168 

191 

178 

170 

170 

129 

104 

93 

93 

* 82 

61 

42 

61 

82 

28 

34 

21 

21 

2088 

67.4 

191 

4 

4140 



Day 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 
6... 
7... 
8... 
9 ... 

10... 

11 ... 

12 ... 

13 ... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 
21... 
22... 

23 ... 

24 ... 
25... 
26... 
27... 

28 ... 

29 ... 

30 ... 

31 .. 



Jan. Feb. 



Dlsoharirt of 

Mar. Apr. 



Arkansas Bivsr at K 

May June July 



Total. 

Mean 

Max 

Min 

Acre-ft. 



21 

133 

131 

131 

108 

108 

65 

63 

63 

63 

19 

18 

100 

100 

100 

100 

100 

lao 

172 

172 

150 

160 

160 

100 

150 

150 

150 

150 

60 

60 

60 

3197 

103 

172 

18 

6330 



60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

50 

60 

60 

60 

60 

60 

131 

208 

208 

153 

84 

129 

129 



2292 

81.9 

208 

50 

4550 



141 

150 

126 

150 

202 

175 

150 

126 

124 

101 

60 

60 

60 

80 

101 

80 

60 

60 

60 

42 

42 

60 

11 

60 

11 

11 

7 

7 

28 

51 

60 

2456 

79.2 

202 

7 

4870 



42 
28 
28 
42 
60 
60 
60 
60 
60 
18 
18 
18 
28 
42 
42 
42 
60 
61 
31 
18 
18 
18 
18 
18 
18 
18 
18 
31 
19 
19 

ioii 

33.8 
60 
18 

2010 



19 

la 

19 

19 

19 

19 

20 

20 

20 

20 

20 

20 

20 

21 

21 

13 

13 

13 

13 

1 

1 

1 

1 

22 

22 

24 

24 

24 

24 

25 

333 

850 

27.4 

333 

1 

1680 



333 

194 

54 

66 

56 

56 

58 

58 

27 

28 

28 

30 

30 

31 

31 

20 

8 

8 

8 

8 

22 

14 

120 

225 

464 

306 

183 

166 

148 

124 

2*894 

96.5 

464 

8 

5740 



101 

61 

61 

46 

46 

46 

46 

47 

47 

47 

108 

76 

480 

387 

211 

275 

339 

110 

78 

99 

183 

183 

239 

170 

110 

110 

88 

67 

58 

54 

49 

4022 

130 

480 

46 

7990 



oily for 

Aug. 

49 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
31 
31 
31 
19 
19 
18 
18 
18 
18 
18 
18 
18 
101 
256 
124 
61 
41 
41 
17 
1289 
41.6 
256 
17 
2560 



1918. 

Sept. Oct. Nov. Dec. 



17 

17 

17 

40 

56 

56 

56 

55 

55 

54 

64 

397 

394 

216 

177 

138 

136 

136 

133 

110 

88 

110 

97 

86 

86 

86 

86 

86 

86 

65 

31*90 

106 

397 

17 

6310 



47 
47 
47 
47 
47 
47 
32 
32 
32 
32 
■32 
32 
32 
40 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
56 
60 
65 
66 
65 
86 
1460 
47.1 
86 
32 
2900 



86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

66 

65 

66 

65 

66 

66 

66 

65 

86 

108 

108 

108 

108 

108 

131 

131 

2*6*1*2 

87.1 

131 

66 

6180 



131 
131 
131 
131 
139 
147 
156 
163 
171 
180 
180 
168 
155 
131 
131 
108 
108 
108 
108 
108 
155 
155 
166 
155 
156 
156 
166 
166 
125 
126 
. 126 
4399 
142 
180 
108 
8730 



Unless otherwise noted, all discharges are in cubic feet per second. 



\ 



146 NINETEENTH BIENNIAL REPORT 

COTTONWOOD CRfiEK BELOW HOT SPRINGS, NEAR BUENA VISTA 

Location. — In the Leadville National Forest, at bridge in See. 22, T. 
14 S., E. 79 W., half a mile below Hot Springs Hotel and 6 miles west 
of Buena Vista; 2 miles below mouth of South Fork, the nearest trib- 
utary. 

Records Available. — April 7, 1911, to November 30, 1918. From 
September 23, 1910, to September 13, 1911, a station was maintained in 
section 21, 1 mile above the present station. 

Drainage Area. — 72 square miles. 

Gage. — Vertical staff. 

Channel. — Practically permanent. 

Discharge Measurements. — Made from bridge or by wading. 

Winter Flow. — The river is open during the winter months on 
account of hot springs above. 

Diversions. — There are court decrees for diversions of 148 second- 
feet from Cotton wood Creek, of which 28 second-feet are above the 
station. 

Accuracy. — Records good. 

Co-operation. — Station maintained by the United States Geological 
Survey in co-operation with the United States Forest Service. Records 
furnished by the United States Geological Survey. ' 



CHALK CREEK AT UPPER STATION NEAR ST. ELMO 

Location. — In Sec. 27, T. 15 S., R. 80 W., in the Leadville National 
Forest, one-quarter mile below the power plant of the Tin Cup Gold 
Dredging Company, and one and one-quarter miles below St. Elmo. 
The nearest tributary is Coal Creek, which enters a quarter mile below. 

Records Available. — November 15, 1913, to November 22, 1918. 

Drainage Area. — 48 square miles (measured from Forest atlas). 

Gage. — Friez recording gage owned by the Tin Cup Gold Dredging 
Company. 

Channel. — Apparently permanent. 

Discharge Measurements. — ^Made from foot bridge and by wading. 

Winter Flow. — Affected very little by ice. 

Diversions. — There are no court decrees for diversions from Chalk 
Creek, the water of which is not returned to the stream above the station. 

Regulated Flow. — Low-water flow regulated to a certain extent by 
a small reservoir at St. Elmo formed by the diversion dam for the Tin 
Cup Gold Dredging power house. 

Accuracy. — Conditions are favorable for accurate results and the 
estimates are considered excellent. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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Diso]iarff« of Cottonwood CrMk B«low Hot Springs, 


]i«ar Bn«n» ▼ 


lata for 


1917. 






Braiaaff« Are* 72 Sqtiuure lEilM. 


Altitud*, 8,000 


F««t 


AbOT« 


8«» ]b0TOl. 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1 


28 


25 


22 


20 


25 


36 283 


126 


46 


37 


26 


25 


2 


27 


25 


22 


20 


24 


33 304 


118 


45 


39 


28 


- 26 


3 ........ 


27 


25 


22 


20 


23 


36 283 


114 


45 


39 


28 


.25 


4 


27 


25 


22 


22 


24 


50 263 


109 


44 


35 


30 


22 


6 


27 


25 


23 


21 


23 


59 243 


109 


44 


33 


30 


32 


6 


27 


25 


22 


22 


24 


52 236 


103 


45 


33 


31 


25 


7 


27 


24 


23 


19 


24 


52 228 


103 


48 


33 


32 


22 


8 


27 


24 


24 


21 


24 


64 228 


92 


46 


32 


27 


22 


9 


27 


24 


24 


22 


22 


109 236 


89 


45 


32 


26 


25 


10 


27 


24 


22 


22 


23 


166 263 


83 


44 


32 


25 


25 


11 


27 


24 


22 


21 


22 


206 228 


103 


43 


32 


25 


24 


12 


27 


24 


23 


21 


25 


217 192 


83 


46 


33 


26 


24 


13 


27 


24 


23 


21 


30 


283 182 


92 


43 


36 


27 


24 


14 


26 


24 


22 


21 


32 


304 172 


92 


48 


32 


26 


24 


15 


26 


22 


22 


21 


44 


304 172 


89 


45 


32 


28 


25 


16 


27 


23 


21 


21 


50 


348 172 


83 


44 


31 


26 


24 


17 


27 


^ 24 


• 22 


20 


59 


348 160 


83 


44 


30 


25 


24 


18 


27 


24 


21 


20 


64 


442 150 


75 


42 


26 


24 


24 


19 


27 


22 


22 


20 


72 


394 143 


75 


41 


25 


24 


24 


20 


27 


23 


22 


20 


64 


325 152 


75 


40 


32 


26 


24 


21 


27 


24 


22 


20 


48 


325 138 


64 


42 


31 


26 


23 


22 


26 


24 


22 


22 


40 


325 133 


59 


40 


29 


26 


22 


23 


26 


24 


22 


26 


40 


325 138 


56 


40 


31 


26 


23 


24 


26 


24 


21 


28 


38 


348 138 


56 


40 


29 


25 


23 


25 


27 


23 


22 


29 


37 


370 1^2 


56 


40 


28 


26 


22 


26 


27 


23 


19 


30 


36 


370 217 


50 


39 


29 


26 


22 


27 


27 


24 


20 


26 


35 


370 172 


52 


39 


26 


22 


22 


28 


26 


22 


22 


24 


35 


370 152 


59 


39 


28 


24 


22 


29 


26 




24 


24 


34 


348 143 


56 


39 


22 


25 


22 


80 


25 




22 


24 


32 


325 133 


52 


39 


28 


26 


22 


31 


25 




22 




32 


133 


48 




27 




22 


Total 


.. 827 


668 


684 


668 


1105 


7304 5971 


2504 


1285 


961 


792 


735 


Mean.... 


.. 26.7 


23.9 


22.1 


22.3 


35.6 


243 193 


80.8 


42.8 


31.0 


26.4 


23.7 


Max 


.. 28 


25 


24 


30 


72 


442 304 


126 


48 


39 


32 


32 


MIn 


.. 25 


22 


19 


19 


22 


33 133 


48 


39 


22 


22 


22 


Acre-ft. 


1640 


1330 


1360 


1330 


2190 


14500 11900 


4970 


2550 


1910 


1570 


1460 



Bisdiarffs of Cottonwood Cr««k B«low Hot Springs, near Bnena Vista for 1918. 
Bralnag^ Area 72 Square lEiles. Altitude, 8,000 Feet Above Sea ^eTeL 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. Dec. 


1 


24 


20 


18 


20 


22 


92 


134 


41 


30 


37 


30 


2 


24 


21 


18 


19 


26 


87 


129 


39 


32 


34 


29 


3 


24 


21 


19 


18 


26 


143 


122 


39 


32 


34 


29 


4 


24 


20 


19 


19 


33 


172 


110 


39 


35 


33 


29 


6 


24 


21 . 


19 


18 


35 


236 


106 


39 


41 


33 


S9 


6 


22 


21 


19 


17 


44 


263 


106 


39 


49 


33 


29 


7 


22 


20 


20 


17 


50 


283 


122 


41 


41 


34 


29 


8 


22 


20 


20 


18 


> 60 


348 


106 


38 


40 


34 


25 


9 


23 


18 


16 


18 


50 


417 


100 


35 


44 


33 


29 


10 


22 


19 


18 


19 


50 


442 


100 


39 


81 


34 


29 


11 


21 


20 


19 


19 


38 


442 


93 


50 


86 


34 


29 


12 


20 


18 


19 


19 


35 


417 


89 


50 


70 


33 


29 


13 


23 


19 


20 


20 


35 


417 


89 


54 


60 


32 


29 


14 


23 


19 


18 


20 


47 


370 


81 


58 


58 


32 


27 


15 


23 


19 


18 


20 


54 


370 


89 


44 


54 


30 


27 


16 


23 


19 


18 


19 


71 


325 


86 


38 


53 


30 


24 


17 


23 


20 


16 


19 


78 


317 


76 


35 


50 


30 


24 


18 


23 


19 


17 


19 


82 


287 


70 


30 


48 


35 


24 


19 


23 


19 


18 


17 


82 


267 


• 66 


30 


44 


35 


24 


20 


23 


19 


» 18 


17 


107 


251 


66 


30 


43 


32 


24 


21 


23 


19 


' 19 


17 


82 


224 


66 


34 


41 


32 


24 


22 


22 


20 


18 


18 


82 


255 


60 


34 


41 


32 


24 


23 


21 


20 


18 


18 


107 


228 


60 


30 


43 


30 


24 


24 


21 


19 


18 


19 


123 


228 


63 


30 


44 


30 


26 


25 


22 


20 


18 


20 


130 


207 


73 


30 


44 


30 


24 


26 


22 


19 


18 


24 


107 


192 


58 


29 


48 


29 


24 


27 


21 


19 


19 


23 


118 


162 


53 • 


29 


43 


26 


. 24 


28 


21 


18 


18 


19 


130 


140 


50 


28 


39 


29 


24 


29 


21 




19 


19 


123 


134 


47 


27 


38 


, 30 


24 


30 


21 




19 


20 


118 


134 


44 


27 


37 


' 29 


24 


31 


21 




19 




100 




41 


27 




29 




Total.. 


692 


546 


570 


'5"6'9 


2235 


7850 


2555 


1133 


1409 


988 


790 


Mean 


22.3 


19.5 


18.4 


19.0 


72.1 


262 


82.4 


36. fv 


47.0 


3 .9 


26.3 


Max 


24 


21 


20 


24 


130 


442 


134 


58 


86 


37 


30 


Min 


20 


18 


16 


17 


22 


87 


41 


27 


30 


26 


24 


Acre-ft. 


1370 


1080 


1130 


1130 


4430 


15600 


5070 


2240 


2800 


1960 


1560 


Unless otherwise 


noted, 


all'dischargres 


are in 


cubic feet per 


second. 
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NINETEENTH BIENNIAL REPORT 



Diioluurir* of Cbmlk CtarMk (1l)n^r JKatioii) 
DndBMT* Area 48 S««atc miM. Altitii4«, 10,< 



at St. Bluor for 1917. 

root AlMTO 80A XiOVOL 



Day 

1 

2 

a 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total. 

Mean 

Max 

Mln 

Acre-ft. 



Jan. 

i: 

1 

1 

1 

1 

1 

1 

1 

12 

If 

12 

10 
9 
9 

10 

10 

10 

10 

11 

12 

If 

12 

12 

12 

12 

12 

12 

13 

12 

12 

12 
348 
11.2 

13 

9 

689 



Feb. 

11 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

9 

9 



273 

9.75 

11 

9 

641 



Mar. 

9 

9 

9 

10 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

9 

10 

10 

23 

12 

10 

312 

10.1 

23 

9 

621 



Apr. 
10 
11 
12 
28 
31 
18 
22 
16 
16 
12 
12 
14 
14 
16 
13 
12 
12 
12 
12 
16 
19 
23 
31 
44 
50 
46 
35 
30 
27 
27 



641 

21.4 

50 

10 

1270 



May 

23 

23 

24 

26 

22 

26 

22 

19 

22 

23 

27 

26 

36 

68 

103 

134 

155 

168 

138 

101 

86 

77 

79 

97 

93 

77 

70 

77 

82 

84 

86 

2094 

67.5 

168 

19 

4150 



June 
90 
86 
124 
165 
162 
143 
180 
228 
309 
366 
330 
339 
387 
426 
432 
431 
419 
416 
395 
371 
353 
365 
365 
365 
359 
338 
320 
308 
323 
320 



9215 

307 

432 

86 

18300 



July 
296 
260 
245 
227 
218 
218 
212 
239 
272 
236 
197 
176 
155 
145 
130 
120 
108 
104 
116 
106 
98 
98 
118 
150 
188 
275 
197 
167 
152 
140 
130 
5493 
177 
296 
98 
10900 



Aug. 
104 
86 
81 
79 
81 
72 
64 
63 
48 
58 
65 
81 
76 
64 
52 
50 
49 
48 
45 
40 
37 
34 
33 
31 
29 
27 
29 
31 
28 
27 
26 
1627 
52.5 
104 
26 
3230 



Sept. 
27 
28 
26 
25 
23 
26 
26 
25 
23 
22 
23 
23 
22 
23 
22 
21 
21 
20 
20 
20 
20 
20 
20 
20 
19 
20 
20 
19 
19 
19 



662 

22.1 

28 

19 

1320 



Oct. 
20 
20 
20 
19 
18 
18 
19 
18 
18 
18 
18 
18 
17 
17 
17 
17 
17 
16 
16 
17 
18 
18 
17 
17 
17 
17 
18 
16 
16 
17 
17 
546 

17.6 
20 
16 

1080 



Nov. 
17 
16 
16 
17 
17 
18 
16 
16 
17 
16 
16 
16 
16 
16 
16 
16 
16 
15 
16 
15 
16 
15 
15 
15 
15 
15 
15 
16 
15 
15 



476 

15.9 

18 

15 
946 



BiaohArro of dutlk Or^ok (Upper Station) Vear St. Btano for 191& 



Day 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total. 

Mean 

Max 

Mln 

Acre-ft.. 



Bralnaffe 

Jan. Feb. 



48 8qt«are 

Mar. Apr. 



Miles. Altitude, 10,00O Feet AbOTe 8ea XieTel. 



16 

15 

15 

16 

16 

16 

16 

16 

17 

17 

17 

18 

19 

16 

17 

17 

19 

20 

1» 

21 

21 

24 



388 

17.6 

24 

15 

768 



May 
26 
27 
36 

48 

60 

77 

82 

77 

77 

70 

56 

53 

66 

98 

128 

158 

164 

150 

200 

185 

145 

155 

215 

251 

236 

209 

212 

230 

245 

206 

158 

4099 

132 

251 

26 

8120 



June 
140 
170 
245 
281 
320 
350 
359 
341 
374 
413 
410 
419 
395 
320 
335 
350 
311 
269 
251 
242 
260 
317 
263 
239 
212 
188 
167 
145 
130 
116 



8332 

278 

419 

116 

16500 



July 

104 
98 
96 
94 
90 
90 
113 
108 
100 
90 
86 
77 
77 
72 
73 
84 
75 
64 
60 
65 
56 
62 
79 
70 
77 
56 
45 
35 
34 
32 
31 
2293 
74.0 
113 
31 
4550 



Aug. 

29 
29 
29 
32 
29 
29 
30 
26 
26 
28 
29 
26 
29 
37 
34 
28 
26 
25 
23 
25 
46 
32 
29 
26 
26 
26 
25 
26 
27 
24 
23 
879 

28.4 
46 
23 

1750 



Sept. 
25 
24 
25 
29 
34 
38 
33 
28 
37 
75 
72. 
58 
53 
52 
49 
44 
40 
38 
37 
35 
34 
33 
35 
40 
39 
39 
35 
32 
29 
28 



1170 

39.0 

75 

24 

2320 



Oct. 
27 
26 
26 
25 
24 
24 
23 
23 
26 
26 
26 
24 
23 
22 
22 
22 
24 
25 
25 
25 
25 

- 24 
24 
23 
25 
22 
24 
22 
22 
21 
21 
741 

23.9 
27 
21 

1470 



Nov. 
20 
22 
21 
21 
20 
20 
20 
21 
21 
19 
19 
18 
18 
18 
18 
19 
20 
18 
18 
18 
18 
17 
18 



442 

19.2 

22 

17 

876 



Dec. 
16 
16 
16 
16 
16 
16 
16 
15 



127 

15.9 

16 

15 

252 



Dec. 



Unless otherwise noted, all discharges are in cubic feet* per second. 
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SOUTH PORK OP ARKANSAS RIVER AT PONCHA 

Location. — At highway bridge about half a mile from Poncha, in 
Sec. 10, T. 49 N., B. 8 E. Nearest tributary, Poncha Creek, enters one- 
fourth mile below. 

Records Available. — January 14, 1911, to April 30, 1918. 

Drainage Area. — 140 square miles. 

Gage. — Vertical staff. 

Channel. — Slightly shifting. 

Discharge Measurements. — Made from bridge during high water and 
by wading at ordinary stages. 

Winter Flow. — Springs keep this stream open during the winter 
months. 

Diversions. — There are court decrees for diversions of 114 second- 
feet from the South Fork above the station, and 77 second-feet below. 
There are also decrees for diversions of 85 second-feet from the North 
Fork which enters above. 

Accuracy. — Results good. 

Co-operation. — Records furnished by the United States Geological 
Survey. 



PONCHA CREEK AT PONCHA 

Location. — At highway bridge in Sec. 10, T. 49 N., R. 8 E., near 
Poncha, about one-fourth mile above the mouth of creek. 

Records Available. — January 14, 1911, to April 30, 1918. 

Drainage Area. — 89 square miles. 

Gage. — ^Vertical staff. 

Channel. — Slightly shifting. 

Discharge Measurements. — Made from bridge durijig high water 
and by wading at ordinary stages. 

Winter Flow. — Springs prevent the creek from freezing to any con- 
sijierable extent. 

Diversions. — There are court decrees for diversions of 7 second-feet 
above the station, but none below. 

Accuracy. — Results good. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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NINETEENTH BIENNIAL REPORT 



BiaohariT* of South Fork Arkaajias Biv«r at Fonolia for 1917. 



Day Jan. 

1 39 

2 36 

3 36 

4 36 

- 5 35 

< 35 

7 39 

8 37 

9 36 

10 36 

11 42 

12 37 

13 37 

14 37 

16 37 

16 37 

17 89 

18 37 

19 40 

20 33 

21 22 

22 25 

23 28 

24 31 

25 34 

26 33 

27 32 

28 32 

29 31 

30 31 

31 31 

Total.. 1071 

Mean 34.5 

Max 42 

Min 22 

Acre-ft... 2120 



140 

Feb. Mar. 

32 37 

33 36 

34 34 
30 32 

30 34 
25 29 
29 39 

31 26 

32 32 

33 29 
33 29 
31 26 
29 25 
22 27 

28 26 

29 31 
29 31 
29 31 
36 25 

35 22 
31 24 
29 20 
29 21 

36 24 
29 23 

29 21 

30 22 
36 27 

28 

23 

. 22 

859 856 

30.7 27.6 

36 37 

22 20 

1700 1700 



Sqnart 

Apr. 

24 

23 

22 

20 

12 

10 

10 

10 

8 

9 

7 

6 

5 

5 

5 

4 

4 

4 

4 

3 

2 

2 

4 

2 

2 

2 

2 

2 

4 

8 



Xitos. AltitudA, 7,471 F««t Abov« S«a T^mvh 



225 

7.50 

24 

2 

446 



May 

14 

8 

6 

4 

3 

2 

3 

3 

3 

3 

3 

3 

3 

3 

8 

18 

43 

68 

48 

32 

20 

11 

9 

7 

6 

5 

8 

10 

10 

7 

3 

364 

11.7 

58 

2 

719 



June 

5 

6 

5 

10 

28 

14 

36 

48 

130 

212 

202 

204 

194 

298 

348 

324 

324 

327 

399 

827 

260 

240 

260 

242 

" 222 

194 

175 

184 

148 

132 



5498 

183 

399 

5 

10900 



July 

117 

110 

102 

88 

82 

76 

82 

82 

82 

88 

88 

76 

66 

65 

65 

60 

50 

45 

55 

45 

43 

41 

65 

95 

124 

157 

124 

76 

70 

70 

70 

2448 

79.0 

157 

41 

4860 



Aufif. Sept. Oct. Nov. Dec. 



50 
43 
33 
32 
26 
22 
14 
13 
13 
31 
36 
39 
31 
27 
24 
24 
26 
29 
26 
26 
21 
27 
29 
25 
20 
48 
15 
18 
17 
18 
17 
820 
26.5 
50 
13 
1630 



11 

16 

14 

12 

12 

12 

13 

10 

8 

9 

10 

11 

11 

11 

10 

11 

60 

61 

12 

12 

12 

12 

8 

6 

6 

6 

6 

6 

6 

4 

'39'6 

13.2 

61 

4 

786 



4.6 
3.4 
3.4 
3.4 
3.0 
3.8 
3.2 
3.2 
2.6 
2.8 
2.4 
2.8 
3.4 
3.4 
3.4 
5.9 
7.0 
3.4 
3.2 
6.3 

12 
9 
8 
7 
8 

6.3 
9 

11 
8 

20 

18 
190.8 
6.15 

20 
2.4 

^78 



18 
20 
18 
15 
12 
13 
14 
11 
16 
11 
16 
10 
12 
15 
25 
24 
21 
21 
25 
27 
28 
23 
23 
20 
20 
15 
16 
17 
21 
43 

'66'4 

18.8 

43 

10 

1120 



44 
36 
47 
47 
48 
42 
44 
42 
43 
48 
43 
39 
39 
89 
47 
44 
35 
44 
39 
44 
46 
44 
46 
50 
46 
44 
88 
42 
88 
39 
43 
1320 
42.6 
60 
35 
2620 



Bi8Charff« 
Bralnafe 



of Sonth Fork of 
140 8anar« Mitos. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

ai 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

Total. 
Mean — 

Max 

Min 

Acre-ft.. 



Jan. 

43 
42 
44 
34 
36 
33 
34 
44 
37 
35 
33 

36^ 

30 

32 

30 

30 



34 
34 
30 
30 
30 
34 
37 
39 
37 
34 
36 
35 
34 
1089 
35.1 
44 
30 
216Q 



Feb. 

28' 

39 

38 

37 

37 

80 

41 

33 

34 

37 

35 

38 

33 

30 

33 

38 

27 

27 

31 

38 

37 

36 

38 

34 

33 

31 

34 

41 



9^8 

34.6 

41 

27 

1920 



Unless otherwise 



Mar. 

32 
33 
36 
31 
33 
37 
34 
33 
28 
31 
32 
34 
35 
33 
30 
28 
27 
25 
11 
17 
12 
11 
11 
15 
11 
13 
15 
10 
9 
8 
10 
725 
23.4 
37 
8 
1440 
noted, 



Apr. 

7 

7 

8 

6.3 

6.6 

5.2 

9 

4.5 

4.1 

4.5 

3.8 

3.4 

3.8 

3.4 

3.8 

1.4 

2.2 

2.4 

1.8 

2.6 

1.8 

1.3 

1.4 

1.3 

1.4 

1.3 

1.4 

1.4 

1.4 

3.4 



May 



(RiT«r at Fonclia for 1918. 
Altitude, 7,471 F««t AboT« Boa Ii«t«L 

June July Aug. Sept. Oct. Nov. 



Dec. 



106.9 
3.56 
9 

1.3 
212 
all discharges 



are in cubic feet per second. 
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Bischarffe of Fonoba Creek at Foncha for 


1917. 










Brai]iaff« Area, 89 


Square Miles. 


Altitude, 7,471 


Feet 


Above 


Sea &eveL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


10 


9 


6 


11 


20 


48 


50 


23 


6 


10 


6 


10 


2 


9 


9 


7 


11 


22 


36 


44 


20 


7 


12 


6 


10 


3 


9 


9 


7 


9 


20 


40 


45 


19 


7 


12 


5 


12 


4 


8 


9 


8 


9 


23 


80 


40 


17 


7 


11 


4 


12 


5 


9 


9 


9 


8 


20 


76 


33 


16 


6 


8 


3 


8 


6 


ff 


8 


8 


8 


18 


65 


34 


14 


6 


8 


3 


6 


7 


9 


8 


9 


9 


18 


82 


34 


12 


6 


8 


9 


6 


8 


10 


8 


8 


10 


20 


120 


38 


11 


6 


8 


5 


5 


9 


9 


8 


8 


10 


20 


131 


38 


11 


6 


7 


6 


5 


10 


9 


8 


8 


14 


20 


154 


40 


13 


6 


7 


6 


5 


11 


8 


9 


8 


11 


18 


142 


36 


12 


6 


6 


4 


6 


12 


8 


9 . 


8 


9 


18 


142 


31 


13 


7 


6 


4 


7 


13 


10 


8 


10 


15 


18 


142 


26 


13 


6 


6 


6 


6 


14 


10 


8 


10 


15 


18 


166 


25 


14 


7 


6 


8 


6 


15 


12 


8 


7 


17 


35 


192 


23 


13 


6 


5 


9 


• 10 


16 


12 


8 


10 


20 


52 


120 


21 


12 


7 


6 


6 


8 


17 


9 


8 


10 


21 


83 


120 


.2Q 


13 


6 


6 


6 


9 


18 


8 


7 


9 


21 


110 


95 


22 


13 


6 


2 


. 6 


12 


19 


9 


8 


9 


19 


110 


131 


23 


12 


8 


4 


7 


11 


20 


9 


8 


10 


19 


92 


120 


20 


11 


7 


6 


8 


14 


21 


8 


8 


8 


19 


50 


92 


20 


10 


7 


7 


10 


14 


22 


8 


8 


10 


20 


68 


88 


16 


9 


8 


6 


9 


11 


23 


8 


8 


11 


30 


55 


88 


16 


9 


9 


6 


5 


12 


24 


8 


11 


11 


30 


55 


74 


24 


8 


9 


5 


8 


10 


25 


8 


9 


8 


31 


50 


80 


33 


8 


9 


5 


7 


12 


26 


8 


9 


11 


33 


47 


68 


35 


7 


9 


4 


10 


10 


27 


8 


9 


7 


30 


40 


64 


27 


8 


10 


4 


11 


10 


28 


8 


6 


12 


24 


40 


36 


25 


7 


10 


5 


11 


12 


29 


8 




16 


22 


40 


30 


23 


7 


9 


4 


11 


12 


30 


8 




10 


20 


40 


47 


23 ' 


7 


8 


5 


10 


12 


31 


9 




4 




38 




26 


6 




6 




8 


Total- 


275 


234 


277 


525 


1278 


28'6*9 


911 


368 


217 


201 


208 


290 


Mean 


8.87 


8.36 


8.94 


17.5 


41.2 


95.6 


29.4 


11.9 


7.23 


6.5 


6.9 


9.4 


Max 


12 


11 


16 


33 


110 


192 


50 


23 


10 


12 


11 


14 


Min 


8 


6 


4 


8 


18 


30 


16 


6 


6 


2 


IS 


5 


Acre-ft... 


545 


464 


550 


1040 


2530 


5690 


1810 


732 


430 


40t) 


411 


678 








Blacharffe of Foncha 


Creek at Foncha for 


1918 










Brainaffe Area, 89 


Square 


KUes. 


Altitude, 7,471 


Feet 


Above 


Sea ^eveL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


11 


8 


10 


15 


















2 


11 


7 


7 


15 


















3 


11 


6 


7 


15 


















4 


8 


6 


7 


17 












• 






5 


9 


6 


8 


18 


















6 


7 


6 


8 


20 


...... 

















7 


8 


8 


7 


18 


















8 : 


5 , 


7 


8 


15 


















9 


5 


7 


10 


18 


















10 


5 


7 


6 


16 



















11 


10 


6 


9 


20 


















12 


18 


7 


9 


21 
















- 


13 


10 


7 


10 


20 












* 






14 


8 


7 


6 


20 


















15 


8 


7 


6 


17 


















16 


8 


6 


5 


16 
















• 


17 


7 


6 


6 


8 


















18 


6 


7 


4 


6 














---*>« 




19 


6 


7 


6 


12 


















20 


7 


7 


5 


12 






^ 












21 


9 


7 


7 


14 


















22 


6 


6 


8 


13 


















23 


6 


7 


8 


14 


















24 


8 


9 


5 


9 


















25 


8 


7 


7 


15 


















26 


8 


6 


16 


20 


















27 


7 


7 


15 


23 


















28 


6 


6 


16 


1 


















29 


7 




14 


1 


















30 


7 




15 


2 


















31 


7 




14 




















Total- 


247 


190 


269 


43i 


















Mean 


8.0 


6.8 


8.7 


14.4 












__ > 






Max 


18 


9 


16 


23 


















Min 


5 


6 


4 


1 


















Acre-ft... 


492 


378 


535 


857 



















Unless other\wse noted, all discharges are in cubic feet per second. 



152 NINETEENTH BIENNIAL REPORT 

PURGATOIRE RIVER AT TRINIDAD 

Location. — At Commercial Street bridge. 

Becords Available.— April 1, 1916, to July 19, 1918. From 1897 
to 1899 and 1905 to 1912 a station was maintained about 1,000 feet above 
the present location. 

Drainage Area. — 742 square miles. 

Channel. — Shifting. 

Gage. — Staff on concrete bridge. 

Discharge Measurements. — Made by wading at low stages and from 
Animas Street bridge during high water. 

Winter Flow. — Observations discontinued during the winter months. 

Diversions. — There are decrees for diversions of 186 second-feet 
from the Purgatoire River above this station. 

Accuracy. — Besults for 1917 and 1918 cannot be considered better 
than fair. 
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T}i»thBXg9 of Piirg»tolr« Mir%r at Trinidad for 1917. 



Day 

1 

2 

2 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 ..: 

26 

27 

28 

29 

30 

31 

Total. 

Mean 

Max 

Min 

Acre-ft.. 



Jan. 



Feb. Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 




10 


10 


130 


262 


85 


25 


32 




10 


18 


130 


262 


85 


25 


32 




10 


25 


115 


280 


60 


25 


25 




10 


25 


115 


228 


60 


25 


17 


* 


10 


25 


115 


175 


60 


40 


17 




10 


25 


115 


245 


72 


40 


17 




10 


25 


115 


175 


60 


40 


17 




10 


25 


115 


210 


60 


262 


17 




10 


85 


115 


246 


60 


280 


32 




10 


175 


115 


245 


85 


160 


32 




10 


175 


115 


245 


60 


32 


32 




10 


175 


115 


245 


60 


32 


82 




10 


175 


130 


245 


85 


245 


32 


---..- -.--^. 


10 


175 


130 


228 


60 


50 


17 




10 


175 


192 


172 


60 


72 


17 




10 


228 


245 


115 


315 


72 


17 




10 


228 


210 


262 


555 


72 


17 




10 


245 


210 


175 


175 


60 


17 


10 


10 


245 


298 


115 


118 


50 


32 


10 


10 


245 


335 


100 


60 


50 


32 


10 


10 


262 


335 


85 


60 


40 


32 


10 


10 


192 


298 


85 


60 


32 


32 


10 


10 


145 


245 


192 


32 


32 


17 


10 


10 


145 


254 


175 


25 


17 


17 


• 10 


10 


130 


262 


100 


25 


17 


17 


10 


10 


130 


315 


85 


26 


17 


25 


10 


10 


130 


262 


85 


25 


17 


32 


10 


10 


130 


262 


85 


25 


25 


32 


10 


10 


130 


262 


85 


25 


32 


32 


10 


10 


130 


262 


60 


26 


32 


32 


10 




130 




60 


25 




32 


130 


300 


4158 


5"9"i"7 


5326 


2577 


1*918 


783 


10 


10 


134 


197 


172 


83.1 


63.9 


25.2 


10 


10 


262 


335 


280 


555 


280 


32 


10 


10 


10 


115 


60 


25 


17- 


17 


258 


595 


8240 


11700 


10600 


5110 


3800 


1550 



Nov. Dec. 

32 
32 
17 
17 
17 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 



915 

30.5 

32 

17 

1810 



Day 



Jan. 



Bisoharir* of Pnrgmtoiro' Bivor at Trinidad for 1918. 

Feb. Mar. Apr. May June July Aug. Sept. 



Oct. Nov. Dec. 



1 




27 


54 


116 


142 


2 




36 


48 


95 


142 


3 




48 


48 


. 95 


- 116 


4 




48 


48 


95 


129 


6 




36 


48 


142 


116 


6 




36 


48 


142 


116 


7 




36 


48 


168 


1220 


8 




36 


38 


184 


366 


9 




36 


36 


194 


286 


10 




36 


27 


200 


1440 


11 




36 


24 


263 


336 


12 


• 


36 


27 


263 


240 


13 




36 


27 


208 


200 


14 


16 


48 


27 


200 


168 


15 


16 


48 


24 


200 


1240 


16 


16 


48 


24 


168 


200 


17 


16 


48 


24 


168 


286 


18 


16 


48 


24 


168 


200 


19 


16 


36 


48 


184" 


286 


20 


16 


36 


48 


184 




21 


16 


36 


60 


200 




22 


27 


36 


60 


200 




23 ; .... 


21 


36 


95 


184 




24 


16 


121 


95 


184 




25 _.... 


16 


121 


116 


184 




26 


16 


121 


95 


200 




27 


16 


142 


95 


200 




28 


16 


54 


116 


174 




29 


27 


54 


116 


168 




30 


27 


54- 


116 


168 




31 


27 




116 






Total 


337 


1570 


1820 


5 299 


72"2"9 


Mean 


18.7 


52.3 


58.7 


177 


380 


Mkx. 




142 


116 


26a 




Min 




27 


24 


95 




./\.tk>£ V^L«*> .••..•* 


668 


3110 


3610 


10500 


14300 



Unless otherwise noted, all discharges are in cubic feet per second. 



154 NINETEENTH BIENNIAL REPORT 

GRAND DRAINAGE 



, NORTH PORK OP GRAND RIVER NEAR GRAND LAKE 

Location. — Three miles southwest of Grand Lake, in Sec. 13, T. 3 
N., R. 76 W. Nearest tributary. Grand Lake outlet, enters some distance 
below ; no tributaries for several miles above the station. 

Records Available. — ^July 29, 1904, to September 30, 1909 ; Septem- 
ber 20, 1910, to September 30, 1918. 

Gage. — Vertical staff. 

Drainage Area. — 107 square miles. 

Channel. — Practically permanent. 

Discharge Measurements. — ^Made from highway bridge at the gage. 

Winter Flow. — Ice forms along the edges, but springs keep the 
river open. 

Diversions and Storage. — There are court decrees for diversions of 
699 second-feet from the headwaters above the station. Of this amount 
525 second-feet are for diversion across the divide into the headwaters 
of the Cache la Poudre. There is also a reservoir decree for 19,000 acre- 
feet from the flood water. 

Accuracy. — Results considered good. 

Co-operation. — Station maintained in co-operation with the United 
States Geological Survey. 

GRAND RIVER AT HOT SULPHUR SPRINGS 

Location. — At the bridge connecting the Denver, Northwestern & 
Pacific Railway station with the town of Sulphur Springs, in Sec. 2, T. 
1 N., R. 78 W. Nearest tributary, Beaver Creek, enters the river 2 miles 
below the station. 

Records Availably. — July 22, 1904, to September 30, 1909, a station 
was maintained at this point by the United States Geological Survey; 
September 23, 1910, to November 16, 1918. 

Drainage Area. — 946 square miles. 

Gage. — Chain gage. 

Channel. — Somewhat shifting. 

Discharge Measurements. — Made from bridge during high and 
ordinary stages and by wading during low water. 

Winter Flow. — The river is frozen over during the winter months 
and discharge measurements are made to determine the winter flow. 

Diversions. — Between this station and the mouth of North Fork 
there are court decrees for diversions of 96 second-feet from Grand 
River, and there is also a reservoir decree for 31,300 acre-feet from the 
flood waters of Grand River. 

Accuracy. — Results considered good. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

V) 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total- 
Mean 

Max 

Min 

Acre-ft... 



Diacharffs of Nortli 

Braiaaff« Area, 107 Sqnart 

Jan. Feb. Mar. Apr. 

41 29 28 28 

41 29 28 28 

40 29 28 28 
39 29 28 27 
38 29 27 27 
37 29 28 28 
35 29 28 27 
33 29 28 27 
32 £9 28 28 
31 29 28 28 
31 29 27 28 
31 28 27 28 
31 28 27 28 
31 28 27 29 
31 29 27 29 
31 29 28 32 
30 29 28 41 
29 28 28 69 
29 28 28 64 
29 28 28 69 
28 28 27 71 
28 28 27 116 

28 28 27 145 

29 28 27 210 
29 27 27 203 

29 27 27 196 

30 27 27 189 
30 28 28 145 

30 29 100 

29 28 84 

29 28 

989 795 856 2152 

31.9 28.4 27.6 71.7 

41 29 29 210 
28 27 27 27 

1960 1580 1700 4270 



Fork OraaA BiT«r at Oraiid Iiake for 1917. 



ICllos. Altitude, 8,153 Feet Abore 8«a &«toL 



May 

84 

71 

71 

71 

69 

71 

69 

67 

67 

74 

90 

145 

210 

290 

360 

555 

525 

495 

440 

440 

440 

290 

250 

210 

210 

210 

196 

175 

175 

175 

226 

6821 

•220 

555 

67 

13500 



June 

175 

175 

203 

250 

290 

226 

250 

335 

440 

685 

1030 

620 

750 

890 

960 

1240 

1400 

1470 

1540 

1400 

1240 

1470 

1620 

1400 

1470 

1100 

1400 

1400 

1240 

1240 



27909 

930 

1620 

175 

55300 



July 
1170 
1100 
1030 
890 
685 
620 
588 
555 
440 
440 
555 
495 
440 
385 
335 
290 
290 
290 
250 
260 
242 
242 
234 
234 
234 
250 
242 
176 
203 
196 
175 
13525 
436 
1170 
175 
26800 



Aug. 

175 

163 

145 

120 

110 

100 

97 

97 

90 

84 

84 

84 

' 84 

84 

81 

79 

81 

' 84 

84 

81 

76 

74 

71 

71 

69 

74 

81 

87 

79 

67 

64 

2820 

91.0 

175 

64 

5600 



Sept. 
62 
60 
58 
56 
52 
60 
71 
62 
60 
"58 
60 
58 
60 
64 
60 
58 
56 
54 
52 
50 
50 
50 
52 
54 
56 
50 
50 
50 
50 
50 

1*683 

56.1 

71 

50 

3340 



Oct. 
48 
60 
56 
60 
48 
.48 
45 
43 
41 
41 
39 
39 
38 
38 
39 
38 
39 
39 
39 
39 
39 
39 
39 
38 
38 
38 
38 
37 
36* 
37 
38 

1284 

41.4 
60 
36 

2550 



Nov. 
38 
36 
36 
39 
41 
52 
50 
43 
41 
41 
41 
41 
39 
37 
36 
38 
36 
39 
41 
41 
45 
45 
41 
39 
39 
38 
35 
35 
36 
38 



1197 

39.9 

52 

35 

2870 



Discliarffe of Vortli Fork CHrand River Vear Grand 
Braiaaffe Area, 107 Bqtnare Xiles. Altitude, 8,163 Feet 



Day Jan. 

1 30 

2 28 

3 28 

4 28 

5 27 

6 27 

7 25 

8 24 

9 21 

10 20 

11 18 

12 17 

13 16 

14 16 

15 16 

16 16 

17 16 

18 16 

19 16 

20 16 

21 16 

22 16 

23 16 

24 16 

25 16 

26 18 

27 18 

28 17 

29 ' 16 

30 16 

31 15 

Total- 601 

Mean 19.4 

Max 30 

Min 15 

Acre-ft.- 1190 



Feb. 
15 
15 
15 
15 
15 
15 
1 
1 
1 
1 
1 
1 
1 
1 
12 
12 
12 
12 
13 
12 
12 
13 
14 
14 
14 
12 
12 
11 



377 

13.5 

15 

11 

750 



Mar. 
12 
14 
14 
14 
14 
14 
14 
14 
15 
14 
14 
14 
13 
12 
12 
12 
12 
13 
14 
16 
20 
24 
31 
32 
34 
36 
38 
40 
43 
43 
43 
655 
21.1 
43 
12 
1300 



Apr. 
43 
45 
46 
45 
43 
43 
43 
45 
48 
52 
67 
74 
87 
87 
84 
84 
71 
71 
71 
67 
62 
58 
58 
58 
58 
60 
67 
71 
68 
81 

iil'i 

61.9 
87 
43 

3680 



May 
100 
120 
145 
290 
250 
335 
385 
385 
440 
290 
290 
210 
290 
175 
210 
335 
385 
385 
385 
385 
440 
440 
495 
652 
685 
620 
620 
685 
685 
750 
750 

12612 
407 
750 
100 

25000 



June 

620 

440 

555 

620 

685 

820 

960 

1030 

1100 

1240 

1320 

1100 

1470 

1620 

1840 

1840 

1470 

1470 

890 

890 

960 

89t) 

820 

820 

718 

555 

495 

440 

335 

290 



28303 

943 

184t) 

290 

56100 



July 


Aug. 


210 


81 


250 


79 


290 


71 


250 


71 


210 


84 


175 


100 


145 


94 


175 


84 


182 


71 


250 


69 


145 


71 


218 


60 


290 


84 


210 


71 


196 


71 


242 


60 


175 


60 


145 


60 


157 


60 


210 


60 


203 


58 


175 


56 


163 


60 


120 


60 


112 


50 


116 


50 


120 


60 


120 


48 


100 


41 


94 


39 


84 


41 


5532 


2024 


178 


65.3 


290 


100 


84 


39 


10900 


4020 



Unless otherwise noted, all discharges are in cubic feet per 



^ake for 1»18. 
Above Sea ^eveL 

Sept. Oct. Nov. 

84 "-- Z". 

71 

60 

64 

50 

48 

41 

45 

48 

45 

43 > 

41 

41 

46 

46 

50 

48 

46 

33 

46 

48 

50 

50 

46 

50 

50 

50 

46 

50 

1507 ...Z ZZ 

50.2 

84 

33 

1507 

second. 



Dec. 
36 
35 
33 
32 
80 
27 
27 
26 
26 
26 

, 27 
27 
28 
28 
10 
12 
32 
31 
31 
32 
33 
41 
49 
38 
38 
10 
32 
33 
33 
33 
33 

979 

31.6 
49 
26 

1940 



Dec. 
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NINETEENTH BIENNIAL REPORT 



IMaoliArr* of ChraaA Mkrwt at Hot Bnlplivr WprlMgrn for 1917. 



Day Jan. 

1 162 

2 162 

3 162 

4 162 

5 162 

6 162 

7 156 

8 153 

9 153 

10 163 

11 163 

12 138 

13 106 

14 120 

16 132 

16 138 

17 138 

18 138 

19 138 

20 138 

21 138 

22 138 

23 138 

24 138 

25 138 

26 132 

27 132 

28 126 

29 126 

30 114 

31 105 

Total.. 4348 

Mean 140 

Max 162 

Min 105 

Acre-ft... 8610 



Day 

1 ^ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

JZl 

22 

23 

24 

25 

26 

27 

28 ...].... 

29 

30 

31 

Total. 

Mean 

Max 

Min 

Acre-ft. 



Jan. 
12^ 
125 
125 
123 
120 
116 
114 
114 
109 
105 
105 
105 
105 
109 
110 
110 
110 
110 
110 
112 
112 
112 
112 
114 
118 
125 
125 
116 
120 
123 
125 
3564 
115 



7070 



iffo AxtL, 946 Bqjuam XUm. 


AltttndOk 7,666 Foot AImto 8oa KotoL 




Feb. 


Mar. 


Apr. 


May 


June 


July 


Augr. 


Sept. 


Oct. 


Nov. 


Dec. 


98 


112 


280 


660 


1680 


5770 


1160 


337 


200 


165 


163 


98 


112 


280 


660 


1360 


5230 


976 


317 


207 


156 


153 


105 


114 


298 


497 


1360 


4520 


860 


317 


234 


160 


165 


112 


120 


817 


472 


1700 


3910 


772 


280 


205 


148 


150 


114 


120 


357 


497 


2330 


3910 


700 


263 


202 


168 


146 


116 


125 


378 


378 


2070 


4060 


666 


280 


190 


162 


141 


120 


125 


400 


447 


2070 


3760 


635 


317 


186 


163 


125 


125 


128 


447 


400 


2200 


4060 


605 


317 


186 


156 


121 


125 


132 


472 


424 


3020 


3760 


624 


298 


182 


160 


123 


126 


132 


650 


447 


4210 


3760 


578 


280 


176 


158 


125 


126 


133 


624 


624 


6060 


3610 


524 


246 


168 


146 


132 


126 


135 


650 


665 


4690 


3610 


650 


263 


170 


150 


132 


125 


138 


561 


772 


4870 


3020 


650 


246 


168 


150 


132 


122 


138 


606 


1060 


6050 


2740 


660 


280 


167 


163 


132 


122 


138 


678 


1700 


6590 


2330 


650 


280 


165 


172 


132 


123 


138 


660 


2330 


6310 


2070 


497 


298 


167 


163 


132 


126 


138 


678 


3160 


6680 


1940 


524 


280 


163 


169 


130 


125 


141 


890 


3610 


6870 


1700 


497 


246 


155 


147 


132 


125 


141 


635 


3460 


6490 


1820 


497 


230 


148 


138 


138 


125 


144 


447 


2880 


6310 


2070 


497 


230 


172 


138 


141 


125 


146 


624 


2460 


6130 


1700 


497 


216 


167 


147 


144 


125 


146 


424 


2070 


6130 


1580 


447 


215 


178 


153 


144 


126 


150 


700 


1820 


6870 


1480 


400 


215 


165 


162 


138 


125 


153 


1160 


1580 


6490 


1580 


357 


210 


167 


162 


135 


123 


153 


975 


1700 


6490 


1360 


357 


202 


174 


156 


125 


120 


162 


890 


1700 


6310 


1580 


337 


215 


178 


148 


125 


116 


170 


975 


1480 


6490 


1480 


357 


218 


162 


141 


128 


114 


190 


772 


1360 


6770 


1260 


400 


215 


184 


138 


130 




215 


700 


1260 


5690 


1160 


• 424 


202 


180 


141 


128 




317 


624 


1360 


5770 


1360 


357 


202 


175 


153 


128 




280 




1210 




1360 


357 




170 




125 


3363 


4686 


17341 


42823 


141850 


83550L 


16990 


7714 


6531 


4615 


4182 


120 


151 


678 


1380 


4730 


2700 


548 


257 


178 


164 


135 


125 


317 


1160 


3610 


6870 


6770 


1160 


337 


234 


172 


163 


98 


112 


280 


378 


1360 


1160 


337 


202 


148 


138 


121 


6660 


9280 


34400 


84800 


281000 


166000 


33700 


15300 


10900 


9160 


8300 


Di«c]iarr« of Orana Btvor at Hot Snlplmr Bpxingu for 1918. 






HTo Area, 946 8q«ars lUtea, 


. Altitudo, 7,665 Foot Ahvw Boa Xioyol. 




Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug:. 


Sept. 


Oct. 


Nov. 


Dec. 


120 


98 


141 


424 


3310 


2400 


472 


221 


337 


263 




114 


102 


146 


678 


2880 


2260 


497 


230 


337 


246 




114 


105 


153 


665 


2880 


2260 


534 


263 


357 


246 




126 


108 


162 


1020 


2880 


2260 


472 


317 


337 


246 




128 


110 


170 


1530 


3310 


2010 


578 


290 


378 


317 




125 


112 


190 


1760 


3910 


1640 


636 


263 


424 


280 




125 


114 


210 


2010 


4520 


1760 


606 


337 


424 


246 




125 


114 


215 


2260 


4870 


1530 


497 


298 


424 


263 




125 


114 


280 


2670 


5230 


1420 


447 


280 


378 


263 




125 


114 


337 


2140 


5770 


1640 


472 


298 


424 


263 




125 


114 


317 


1760 


7060 


1640 


424 


280 


424 


263 




123 


114 


447 


1310 


7260 


1630 


378 


280 


378 


263 




120 


110 


650 


1110 


7440 


2010 


400 


263 


357 


263 




114 


107 


665 


1310 


8580 


1760 


378 


218 


357 


263 




105 


105 


560 


1640 


7820 


1420 


400 


210 


317 


263 




112 


105 


447 


2330 


6680 


1420 


357 


246 


298 


237 




114 


107 


378 


2460 


6310 


1420 


337 


298 


298 






114 


110 


337 


2600 


6310 


1310 


317 


263 


298 






114 


114 


280 


2600 


5950 


1210 


298 


246 


280 






105 


116 


215 


2600 


6950 


1020 


280 


246 


263 






114 


114 


280 


2460 


5950 


1110 


298 


227 


280 






114 


114 


317 


2460 


6130 


1210 


280 


215 


298 






114 


114 


317 


2600 


6770 


890 


280 


243 


317 






114 


114 


337 


3020 


5410 


890 


263 


280 


298 






107 


116 


378 


3610 


4870 


850 


246 


298 


280 






102 


120 


497 


3610 


4360 


810 


246 


298 


263 






98 


123 


550 


3310 


4060 


700 


230 


298 


263 






98 


125 


400 


3610 


3310 


635 


246 


280 


298 








128 


357 


3910 


2880 


635 


227 


298 


263 


. 






132 


357 


3610. 


2600 


578 


210 


337 


298 








138 




4060 




550 


200 




240 






3233 


3531 


9980 


71037 


154250 


42778 


11504 


8121 


10188 


4186 




115 


114 


333 


2290 


6140 


1380 


371 


271 


329 


262 








665 


4060 


8580 


2400 


635 


337 


424 










141 


424 


2600 


550 


200 


210 


240 






6390 


7010 


19800 


141000 


306000 


84800 


22800 


16100 


20200 


8310 





Unless otherwise noted, all discharg:es are in cubic feet per second. 
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GRAND RIVER NEAR KREMMLING 

Location. — At the entrance to Gore Canyon, 3 miles southwest of 
Kremmling, in Sec. 23, T. 1 N., R. 81 W. Nearest ti^ibutary, Blue River, 
enters a mile below Kremmling. 

Records Available.— July 2% 1904, to September 30, 1918. 

Drainage Area. — 2,380 square miles. 

Gage. — Automatic recording gage. 

Channel. — Somewhat shifting. 

Winter Flow. — Rapids below the station remain open and thus pre- 
vent backwater except for short periods when ice jams on the rapids. 

Diversions. — ^Between this station and that at Sulphur Springs there 
are court decrees for diversions of 34 second-feet from Grand River and 
2,315 second-feet from intervening tributaries exclusive of diversions 
for placer mining in the Blue River drainage. 

Accuracy. — Although the channel is somewhat shifting, sufficient 
discharge measurements have been made to form a basis for fairly 
reliable estimates of flow. 

Co-operation.^-Station maintained in co-operation with the United 
States Geological Survey. 

Station discontinued September 30, 1918. 

GRAND RIVER AT GLEN WOOD SPRINGS 

Location. — At Glenwood Springs, at the point where the discharge 
from the hot springs enters the river. No Name Creek enters Grand 
River about 2 miles above the station and Roaring Fork enters one-half 
mile below. 

Records Available.— May 12, 1899, to November 30, 1918. 
.Drainage Area. — 4,520 square miles. 

Gage. — Chain gage originally installed at the railroad bridge just 
above the Roaring Fork, but in 1900 a staff gage was installed at the 
present location. Since 1902 a number of automatic gages referred to 
the staff gage datum have been used, the present one being a Friez gage. 

Channel. — Slightly shifting. 

Discharge Measurements. — ^Made from a car and cable stretched 
beneath the State Street bridge, which crosses the river one-third mile 
below the gage. 

Winter Flow. — Ice never forms at the station, as the hot water from 
the springs keeps the water above the freezing point. 

Artificial Control. — :The Shoshone power, plant of the Central Colo- 
rado Power Company, 6 miles above Glenwood Springs, has sufficient 
pondage to withhold the flow of the river for a portion of the day during 
low-water periods. 

Diversions. — ^Between this station and the one near Kremmling there 
are court decrees for a diversion of 13 second-feet from Grand River 
for irrigation, 1,250 second-feet absolute for power and 14,400 second- 
feet conditional for power. 

Accuracy. — Conditions are favorable for accurate results and the 
estimates are considered reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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NINETEENTH BIENNIAL REPORT 



Day Jan. 

1 390 

2 390 

8 390 

4 396 

6 399 

6 402 

7 405 

8 405 

9 408 

10 414 

11 420 

12 420 

13 420 

14 378 

16 366 

16 378 

17 390 

18 366 

19 365 

20 370 

21 378 

22 366 

23 378 

24 378 

26 -.1 390 

26 405 

27 390 

28 385 

29 380 

30 378 

31 365 

Total 12062 

Mean.... 389 

Max 4^ 

Min 365 

Acre-ft. 23900 
•Estimated 



mB6hBxg% of Orand BiT«r at Mxwmmlimg for 1917. 








iMTo Area 2,380 Bqnare mUi 


1. Altitude, 7,390 Feet Abore 8ea IjeveL 




Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


365 


390 


860 


1680 


4580 


12300 


2490 


940 


626 


600 


676 


365 


390 


800 


1680 


4060 


11500 


2190 


906 


660 


626 


546 


380 


390 


600 


1680 


6200 


10100 


1980 


870 


670 


650 


486 


390 


378 


480 


1530 


6000 


8800 


1830 


836 


636 


676 


456 


386 


378 


436 


1680 


6100 


8200 


1780 


835 


600 


676 


411 


378 


406 


465 


1410 


6660 


7960 


1680 


800 


685 


676 


426 


370 


390 


570 


1490 


6160 


7600 


1630 


835 


660 


576 


320 


365 


362 


660 


1410 


6360 


7720 


1530 


906 


450 


676 


235 


365 


390 


1050 


1330 


7000 


8200 


1460 


906 


640 


561 




366 


378 


1530 


1410 


9310 


7840 


1410 


836 


560 


531 




365 


378 


1730 


1680 


11600 


7240 


1410 


835 


560 


601 




365 


378 


2130 


1830 


12200 


6760 


1410 


800 


540 


601 




366 


378 


2560 


2190 


11900 


6990 


1410 


835 


489 


501 




365 


362 


2430 


2860 


12200 


6260 


1460 


836 


536 


631 




365 


365 


1930 


4130 


13000 


4860 


1490 


870 


610 


646 




360 


366 


1460 


6660 


136O0 


4310 


1450 


870 


483 


661 




352 


340 


1630 


7120 


14400 


4310 


1410 


835 


496 


616 




370 


340 


2310 


8200 


14800 


3660 


1410 


766 


616 


441 




380 


340 


1880 


8440 


15000 


3570 


1370 


730 


471 


370 




405 


352 


1330 


7840 


14800 


3810 


1370 


678 


616 


426 




436 


352 


1330 


6760 


14200 


3570 


1330 


645 


646 


486 




420 


365 


1980 


6460 


14000 


3270 


1250 


630 


516 


516 




420 


352 


2990 


4760 


14100 


3130 


1170 


615 


631 


516 




402 


328- 


3340 


4580 


14200 


3270 


1130 


600 


516 


486 




405 


340 


3060 


4760 


13900 


3130 


1050 


585 


646 


546 




405 


352 


2730 


4580 


13^00 


3130 


1050 


586 


661 


531 




390 


300 


2850 


4220 


13700 


3060 


1010 


^600 


646 


516 




365 


328 


2550 


3810 


13300 


2790 


975 


600 


676 


456 






405 


2190 


3810 


12700 


2610 


1090 


600 


456 


396 




*>**>_ 


835 


1830 


3890 


12400 


2670 


1050 


615 


460 


546 






900 




4220 




2730 


975 




476 






10662 


12286 


51570 


115800 


328320 


173330 


44230 


22793 


16709 


15436 


♦12781 


381 


396 


1720 


3740 


10900 


5590 


1430 


760 


53» 


515 


412 


436 


900 


3340 


8440 


15000 


12300 


2490 


940 


670 


576 




352 


300 


435 


1330 


4050 


2610 


975 


585 


460 


370 




21200 


24300 


102000 


230000 


649000 


344000 ' 


' 87900 


45200 


33100 


30600 


♦25300 


for 31 days. 





















Day 



Blsohargre of Orand IBlver near Zremmlinir 'or 1918. 
Bralnaffe Area 2,380 Square lUlee. Altitude, 7.320 Feet AboTe 8ea &eveL 



Jan. Feb. Mar. 



2 

3 

4 

6 

6 

7 

8 

9 

10 

11 ..... 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 



406 



905 

870 

1010 

Total *lir)94*10.'^00 *15810 

Mean... 374 375 510 

Max 

Min 

Acre-ft. •23000*20800 *31400 



Apr. 

1010 

1090 

1090 

1090 

976 

870 

835 

800 

835 

1010 

1050 

1170 

1450 

1730 

1780 

1450 

1250 

1130 

1050 

905 

940 

975 

1010 

1050 

1210 

1330 

1580 

1490 

1290 

1210 



May 
1250 
1580 
1930 
2610 
3570 
4400 
4860 
5060 
6560 
5360 
4580 
3810 
3410 
3810 
4310 
5660 
6210 
6430 
6430 
6320 
6320 
6320 
6820 
7650 
8560 
8680 
8200 
8200 
8200 
8000 
7750 



June 

7720 

6540 

6430 

7000 

7950 

8800 

9700 

10600 

11400 

13800 

14200 

15400 

16000 

16500 

16500 

15800 

14900 

14500 

14000 

13200 

13500 

13500 

13300 

13000 

12400 

10900 

9570 

8320 

7120 

6210 



July 
6360 
4860 
4760 
4860 
4490 
4130 
3890 
3650 
3570 
3570 
3810 
3570 
3970 
3970 
3410 
3270 
3340 
3060 
2850 
2670 
2730 
2610 
2550 
2310 
2310 
2190 
1980 
1830 
1780 
1680 
1580 



34655 171850 348760 100610 
1160 5540 11600 3250 
1780 8680 16500 5360 
800 1250 6210 1580 
69000 341000 690000 200000 
♦Estimated for full months. 
Unless otherwise noted, all discharg:es are in cubic feet per second. 



Ausr. 

1490 

1450 

1460 

1490 

1580 

1680 

1680 

1580 

1410 

1370 

1330 

1290 

1290 

1250 

1250 

1250 

1170 

1090 

1090 

1050 

1010 

975 

940 

905 

870 

835 

800 

765 

765 

730 

730 

36565 

1180 

1680 

730 

72600 



Sept. 
730 
730 
800 
835 
976 
1050 
1010 
94.0 
940 
1010 
1050 
1010 
940 
870 
836 
835 
905 
905 
835 
800 
765 
730 
730 
765 
836 
905 
940 
940 
905 
870 



Oct. Nov. Dec. 



26390 

880 

1050 

730 

.52400 



STATE ENGINEER, COLORADO 



159 







Discharir* of OraaA River at Olenwood Springs 


for 1917. 








Dralnaflre'Area 4,520 Square Xilei 


. Altitude, 5,747 Feet Above Sea IieveL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


648 


692 


669 


1240 


3110 


8720 


20800 


4490 


1740 


1220 


1140 


1060 


2 . . 


683 


609 


655 


1380 


2930 


'8060 


19500 


3920 


1740 


1220 


1190 


1020 


3 


739 


753 


690 


1130 


2930 


7740 


17400 


3500 


1740 


1290 


1260 


1060 


4 


824 


753 


560 


1110 


2840 


9060 


15700 


3300 


1620 


1360 


1230 


1180 


5 


669 


763 


648 


1090 


2840 


10800 


1390O 


3110 


1500 


1350 


1250 


1120 


6 


634 


760 


690 


1080 


2840 


10800 


13500 


2930 


1500 


1260 


1240 


992 


7 


524 


746 


655 


1010 


2600 


10100 


12700 


2840 


1380 


1240 


1200 


840 


g 


524 


690 


662 


1330 


2600 


10100 


12700 


2680 


1560 


1190 


1190 


880 


9 


524 


718 


697 


1680 


2600 


12700 


13100 


2450 


1740 


1080 


1190 


760 


10 


524 


746 


739 


2180 


2450 


17000 


12700 


2450 


1620 


1180 


1210 


764 


11 


524 


648 


648 


2680 


2680 


2j040O 


12300 


2450 


1560 


1220 


1140 


850 


12 


520 


711 


690 


2930 


2930 


21700 


11200 


2450 


1620 


1220 


1200 


838 


13 *. 


600 


739 


704 


3710 


3500 


21700 


10100 


2450 


1620 


1230 


1210 


988 


14 - 


683 


732 


683 


3710 


4490 


21700 


9060 


2520 


1680 


1110 


1550 


1090 


15 


732 


683 


718 


3710 


6800 


23400 


8390 


2600 


1740 


1150 


1190 


1120 


16 


718 


683 


676 


2930 


9400 


25100 


7740 


2600 


1800 


1220 


1210 


965 


17 


732 


760 


739 


2450 


12300 


26800 


7110 


2380 


1620 


1190 


1220 


918 


18 


704 


739 


627 


2760 


14400 


28100 


6200 


2380 


1500 


1190 


1110 


898 


19 


746 


753 


648 


3300 


15200 


28600 


6200 


2310 


1500 


1130 


1030 


892 


20 


800 


718 


718 


2680 


14800 


28100 


6200 


2310 


1440 


1110 


956 


987 


21 


807 


753 


725 


2180 


12700 


26800 


6200 


2310 


1380 


1030 


1020 


992 


22 


768 


718 


912 


2450 


10800 


26000 


5910 


2240 


1330 


1150 


1090 


983 


23 


684 


739 


704 


4030 


9420 


26400 


5500 


2120 


1320 


1130 


1160 


992 


24 


691 


784 


725 


5360 


8720 


26000 


5360 


1920 


1330 


1130 


1230 


1030 


25 


784 


784 


711 


5630 


8720 


25600 


5500 


1920 


1300 


1180 


1140 


872 


26 


824 


880 


718 


5230 


8720 


25100 


5360 


1920 


1240 


1200 


1200 


1080 


27 


812 


808 


683 


5100 


8390 


24300 


5100 


1860 


1330 


1200 


1150 


966 


28 


778 


753 


792 


4980 


7740 


23000 


4980 


1980 


1330 


1150 


1200 


965 


29 


762 




1380 


4260 


7740 


21700 


4490 


1980 


1440 


1140 


1000 


966 


30 


795 




1860 


3600 


7740 


21700 


4610 


1980 


1280 


1150 


1020 


947 


31 


768 




1560 




8060 




4730 


1920 




1070 




929 


Total 


21525 


20620 


24286 


86910 


212970 


597280 


294240 


78210 


45500 


36690 


34726 


29922 


Mean.... 


694 


736 


783 


2900 


6870 


19900 


9490 


2520 


1520 


1180 


1160 


965 


Max 


824 


880 


1860 


5630 


15200 


28600 


20800 


4490 


1800 


1360 


1260 


1180 


Min 


520 


609 


560 


1010 


2450 


7740 


4490 


1860 


1240 


1030 


956 


754 


Acre-ft. 


42700 


40900 


48100 


173000 


422000 1180000 584000 


155000 


90400 


72600 


69000 


59300 






Discharsre of Oraad Biver at Olenwood Springs 


for 1918. 








Drainaire Area, 4,520 Sqnare Miles. Altitude 5,747 Feet Above Sea KeveL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


850 


779 


920 


1920 


2240 


11600 


8720 


2560 


119P 


1680 


1320 




2 


915 


737 


800 


1920 


2450 


10800 


8060 


2430 


1260 


1500 


1290 




3 


864 


751 


737 


1980 
2050 


2930 


10800 


7420 


2310 


1330 


1620 


1330 




4 


869 


824 


937 


3710 


11900 


7740 


2240 


1440 


1620 


1330 




5 


901 


920 


744 


1920 


5360 


13100 


7420 


2310 


1680 


1560 


1380 




6 


870 


848 


1040 


1800 


6800 


13900 


6800 


2450 


1980 


1560 


1440 




7 


836 


896 


1130 


1620 


8060 


16100 


6500 


2600 


1920 


1620 


1500 




8 


879 


960 


1180 


1560 


8390 


17800 


6200 


2450 


1860 


1560 


1240 




9 


935 


864 


1260 


1500 


8720 


19500 


6200 


2310 


1810 


1560 


1220 




10 


774 


870 


1210 


1680 


9060 


21700 


6200 


2310 


1950 


1560 


1170 




11' 


606 


876 


1190 


1980 


8060 


24300 


6200 


2210 


2180 


1620 


1140 




12 


606 


882 


1370 


2180 


7110 


27300 


6200 


2110 


2130 


1680 


1130 




13 


681 


888 


1760. 


2450 


6200 


28600 


5910 


2010 


1980 


1620 


1140 




14 


758 


895 


1540 


2840 


6200 


29400 


6200 


1910 


1820 


1500 


1130 




15 


861 


901 


1330 


3110 


7110 


29400 


. 5910 


1820 


1740 


1440 


1150 




16 


952 


907 


1140 


2840 


8390 


28600 


5230 


1720 


1620 


1380 


1240 




17 


8?2 


913 


945 


2450 


10100 


26800 


5230 


1620 


1680 


1330 


1260 




18 


786 


920 


1070 


2240 


10800 


25100 


5110 


1680 


1740 


1330 


1160 




19 


880 


896 


1080 


2050 


11200 


23400 


4730 


1560 


1620 


1330 


1100 




20 


739 


800 


1050 


1920 


11200 


21700 


4490 


1500 


1500 


1320 


1050 




21 


702 


848 


1040 


1740 


10800 


21700 


4370 


1440 


1380 


1270 


1100 




22 


667 


1010 


1110 


1800 


10800 


21700 


4370 


1440 


1440 


1380 


1100 




23 


800 


824 


1560 


1860 


11600 


22100 


4030 


1440 


1380 


1330 


1130 




24 


880 


816 


1620 


1920 


12700 


22100 


3820 


1380 


1560 


1380 


920 




25 


944 


996 


1620 


2050 


14400 


20400 


3710 


1380 


1620 


1380 


987 




26 


896 


1100 


1620 


2240 


14400 


17800 


3600 


1300 


1680 


1330 


944 




27 


919 


896 


1740 


2520 


14400 


15700 


3400 


1210 


1740 


1310 


751 




28 


873 


880 


1920 


2760 


13500 


13100 


3110 


1210 


1740 


1270 


896 




29 


858 




1800 


2520 


13500 


11600 


2930 


1180 


1740 


1240 


896 




30 


892 




168T) 


2310 


13100 


10100 


2810 


1190 


1680 


1330 


824 




31 


822 
'26597 


24"6'9"7 


1680 
39823 


6"3"7'3'6 


12300 
285590 




2680 
165290 


1190 
56470 


5d'3"9b" 


1330 
44940 


34'2"5'8 




Total 


588100 




Mean.... 


^26 


882 


1280 


2120 


9210 


19600 


5330 


1820 


1680 


1450 


1140 




Max 


952 


1100 


1920 


3110 


14400 


29400 


8720 


2600 


2180 


1680 


1500 




Min 


606 


737 


737 


1500 


2240 


10100 


2680 


1180 


1190 


1270 


751 




Acre-ft. 


50800 


49000 


78700 


126000 


566000 1170000 328000 


112000 100000 


89200 


67800 





Unless otherwise noted, all discharges are in cubic feet per second. 



160 NINETEENTH BIENNIAL REPORT 

GRAND RIVER NEAR PALISADES 

Location. — ^At the State bridge 2 miles above Palisades, in Sec. 2, 
T. 11 S., R. 98 W. Nearest important tributary, Plateau Creek, enters 
about 6 miles above the station. 

Records Available.— April 9, 1902, to November 30, 1918. 

Drainage Ariea.^ — 8,550 square miles. 

Gage. — Chain gage ; location and datum unchanged. 

Channel. — Practically permanent. 

Discharge Measurements. — ^Made from bridge in Palisades. 

Winter Flow. — The river usually freezes over a portion of the year, 
but except for slush and ice and an occasional thin ice cover the effect 
on the gage heights is slight. 

Diversions. — There are court decrees for diversions of 1,828 second- 
feet from Grand River and 2,500 second-feet from intervening tribu- 
taries between Palisades and the Glenwood Springs station. The pro- 
posed high ,line canal of the United States Reclamation Service will 
divert 700 second-feet 7 miles above the Palisades station. Below the sta- 
tion the Grand Valley Irrigation Co. has a diversion of 400 second-feet. 

Accuracy. — Conditions are favorable for accurate results, and the 
estimates should be reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 



GRAND RIVER NEAR PRUITA 

Location. — At highway bridge, 1^/^ miles south of Fruita, in Sec. 20, 
T. 1 N., R. 2 W.,-Ute principal meridian. Nearest important tributary. 
Little Salt Wash, enters a mile below the station ; Gunnison River enters 
at Grand Junction, about 12 miles above. 

Records Available. — Flood records during 1908, 1909, and 1910; 
April 1, 1911 (station established), to November 30, 1918. 

Drainage Area. — 16,800 square miles. 

Gage. — Chain gage; datum. was raised 0.05 foot May 3, 1911. 

Channel. — Shifts at high water. 

Discharge Measurements. — Made from the highway bridge. 

Winter Flow.— The river is frozen over during a portion of the 
year and readings are discontinued. 

Diversions. — ^Between the Palisades station and Fruita there are 
decrees for 788 second-feet from the Grand River. 

Maximum Stage. — Since the establishment of the station the maxi- 
mum stage has been 15.0 feet, which occurred June 9, 1909. The highest 
stage known was about 18.5 feet on July 4, 1884. 

Accuracy.— Results considered good. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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Discharffe of Grand River at FaUsades for 1917. 





Dralnasre Area, 8,550 S^nare lEUes. Altitnde, 4^730 Feet Al>ove Sea Kevel. 




Day 


Jan. 


Feb. Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec 


1 


1880 


1760 


2540 


7020 


16800 


36400 


8480 


2620 


2320 


2060 


1880 


2 


1820 


1530 


2180 


6470 


16000 


33100 


7590 


2390 


2540 


2120 


1760 


3 


1940 


1580 


2320 


6470 


15800 


32200 


6600 


2250 


2390 


2250 


1640 


4 


1940 


1420 


1940 


6470 


18000 


38700 


6080 


2390 


2460 


2180 


1530 


5 


1940 


1480 


1880 


v6210 


20800 


26000 


5480 


2180 


2460 


2180 


1700 


6 


1480 


1580 


1940 


5840 


21600 


24800 


5250 


2120 


2390 


2180 


1580 


7 


1700 


1530 


2000 


5600 


21000 


23800 


5030 


2120 


2390 


2120 


1530 


8 


1760 


1580 


2060 


5480 


21000 


22100 


4700 


2120 


2320 


2120 


1530 


9 


1700 


1580 


2460 


5480 


24500 


22800 


4280 


2250 


2250 


2120 


1480 


10 ...... 


1820 


1640 


3210 


5480 


31300 


22800 


3980 


2390 


2250 


2120 


1480 


11 


1700 


1640 


3680 


5840 


36100 


21900 


4180 


3030 


2180 


2120 


1420 


12 


1820 


1530 


4390 


6740 


37900 


20500 


4180 


3210 


2180 


1880 


1520 


13 


1880 


1530 


5140 


7440 


38200 


18800 


4180 


3030 


2320 


1880 


1530 


14 


1700 


1530 


5960 


9580 


38800 


17200 


4180 


3030 


2250 


2000 


1640 


15 


1880 


1580 


5140 


13800 


40800 


16000 


4180 


3030 


2000 


2000 


1760 


16 


1640 


.. .. 1530 


5140 


1^000 


44200 


14500 


4080 


3120 


2120 


2000 


1760 


17 


1760 


1480 


4390 


23300 


46400 


13400 


3980 


3030 


2180 


2120 


1530 


18 


1940 


1530 


4390 


26300 


48100 


12200 


3780 


2860 


2180 


2120 


1630 


19 .'. 


1940 


1480 


5140 


27900 


50000 


11700 


3780 


.2780 


2180 


1940 


1420 


20 


1940 


1640 


4600 


26800 


50000 


11500 


3580 


2620 


2180 


1880 


1480 


21 


2000 


1640 


3780 


24800 


46600 


11400 


3580 


2540' 


2120 


2000 


1880 


22 


1820 


1940 


3780 


21000 


45000 


10900 


3390 


2390 


2060 


1940 


1820 


23 


1820 


• 1760 


5140 


18800 


45400 


10100 


2620 


2390 


2120 


1940 


1700 


24 


1700 


1480 


7880 


18200 


45000 


9900 


2940 


2320 


2120 


1940 


1760 


25 


1700 


1530 


.9100 


18400 


44700 


10600 


2700 


2250 


2120 


2000 


1760 


26 




1580 


9580 


17800 


44700 


10200 


2620 


2250 


2180 


2000 


1640 


27 




1480 


11500 


16600 


43600 


10600 


2620 


2250 


2180 


2120 


1940 


28 




1580 


10500 


15800 


42200 


9580 


2860 


2320 


2180 


2120 


1700 


29 




2320 


9900 


15600 


38900 


8640 


2860 


2460 


2060 


2120 


1700 


30 




3880 


7740 


16000 


38900 


9100 


2940 


2460 


2000 


2120 


1760 


31 


45220 


4500 
54840 


14 94 6'6 


17200 
427420 1 




9100 
550520 


2780 
129480 


76266 


2060 
68740 


61696 


1700 


Total 


L072300 


51070 


Mean.... 


1810 


1770 


4980 


13800 


35700 


17800 


4180 


2540 


2220 


2060 


1650 


Max 


200) 


4500 


11500 


27900 


50000 


36400 


8480 


3210 


2540 


2250 


1940 


Min 


1480 


1420 


1880 


5480 


15800 


8640 


2620 


2120 


2000 


1880 


1420 


Acre-ft. 


89800 


109000 


296000 848000 2120000 1090000 257000 


151000 


136000 


123000 


101000 






Dlscliarflre of Grand Biver near FaUsades for 1918. 










Dralnasre Area, 8,550 Sanare Miles. Altitude, 4,730 Feet Above Sea Iievel. 




Day 


. Jan. 


Feb. Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 




1530 


2940 


4180 


17000 


15800 


3300 


1530 


2390 


2390 




2 




1580 


3680 


4500 


16400 


14100 


3120 


1530 


2320 


2390 




3 




1530 


3480 


5140 


16800 


13200 


2860 


1530 


2250 


2390 




4 




1580 


3580 


6340 


18600 


13400 


2940 


1820 


2250 


2390 




5 




1820 


3480 


8640 


20800 


13400 


2940 


2120 


2250 


2390 




6 -. 




2620 


3120 


11200 


22300 


12400 


3480 


2540 


2250 


2390 




7 




2860 


2780 


12900 


24500 


11500 


3480 


2700 


2120 


2390 




8 




3680 


2700 


13600 


27400 


10400 


3780 


2460 


2120 


2460 




9 




2940 


2540 


13^00 


30100 


10400 


3480 


2620 


2120 


2060 




10 




2390 


2620 


14300 


33400 


10400 


2860 


2700 


2250 


2000 




11 




2320 


3120 


13400 


38200 


10100 


2860 


3480 


2250 


2000 




12 




2700 


3780 


11200 


42600 


9900 


2700 


3680 


2390 


2000 




13 




5030 


4500 


10200 


45400 


9580 


2540 


3480 


2390 


2000 




14 




3480 


50i30 


9900 


48000 


9740 


2700 


3120 


2250 


2000 




15 




2540 


5360 


11400 


47700 


9420 


2780 


2780 


2250 


2060 




16 




2250 


6030 


13900 


46200 


8480 


2540 


2540 


2250 


2250 




17 




2120 


4500 


16200 


44400 


8030 


2390 


2540 


2120 


2250 




18 




2060 


3980 


18000 


41200 


7880 


2320 


2540 


2120 


1580 




19 


-■-••- ► 


2120 


3480 


18600 


37600 


7160 


2180 


2540 


2120 


2120 




20 




2120 


3120 


18600 


35500 


7020 


2060 


2320 


2120 


2060 




21 




2120 


2940 


18000 


34600 


6470 


1940 


2250 


2120 


2000 




22 




2180 


2460 


18600 


35200 


6210 


1880 


2000 


2180 


2000 




23 




2180 


2940 


19200 


34600 


6080 


1820 


2180 


2120 


2000 




24 




2460 


3120 


20800 


36100 


5720 


1760 


2700 


2120 


2000 




25 




2700 


3480 


22100 


33100 


5720 


1700 


2390 


2250 


1700 




26 




2780 


3880 


22100 


29000 


5250 


1580 


2390 


2320 


2060 




27 




2540 


4500 


22100 


25500 


4810 


1580 


2460 


2180 


1820 




28 




3030 


4810 


21200 


22800 


4500 


1480 


2460 


2120 


1530 




29 




3210 


4roo 


20500 


20100 


4080 


1480 


2180 


2180 


1580 




30 




2940 


3980 


19500 


17400 


3780 


1480 


2390 


2120 


1640 




31 . 




2940 
78350 


1094'3"() 


18000 
458000 




3680 
268610 


1530 
75540 


73976 


2250 
68540 


61666 




Total 


942000 




Mean.... 




2530 


3650 


14800 


31400 


8660 


2440 


2470 


2210 


2060 




Max 




5030 


5360 


22100 


48000 


15800 


3780 


3680 


2390 


2460 


« 


Min 




1530 


246t) 


4180 


16400 


3680 


1480 


1530 


2120 


1530 




Acre-ft. 




156000 


217000 


910000 1870000 532000 


150000 


147000 


136000 


123000 





Unless otherwise noted, all discharges are in cubic feet per second. 
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NINETEENTH BIENNUL REPORT 



Day Jan. Feb. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

ToUl 83700 72800 
Mean.... 2700 2600 

Max 

Min 

Acre— 

feet.. 166000 144000 
March 1 to 



Dlsoluuv* of (OntBd BiT«r bmut Vniite for 1»17. 
16,800 BqiiAM Mt]«». Altitnd*, 4,600 r««t A1)OT« 

Mar. Apr. May June July Augr- Sept. 
6250 11000 23900 43300 12800 

3940 10700 22800 41100 11000 
3770 1^100 22200 38800 

3460 11700 24600 36900 

3290 11400 28900 34600 

3290 10700 32400 31000 
3460 10300 31000 29600 

3460 10000 31000 28200 

3770 10000 36200 27600 

9710 45600 27600 



6450 

6080 10000 62200 26300 

6300 11000 62200 25000 



7470 13200 62200 23900 

8830 16600 61400 21200 

9120 22200 54400 20600 

8660 31700 57300 17800 

6620 38100 59600 16000 

6760 41800 61000 16200 

6980 43300 61800 14800 

6980 41100 62500 14400 

6300 38100 68100 14400 

6080 33100 57300 13600 



2560 

2560 

2700 

2560 

2660 

2430 

2700 

2430 

2700 

2990 

2990 8560 29600 56600 12900 

2700 12100 28900 66900 12100 

2660 12100 28200 66100 13600 

2840 15200 26900 63600 14400 

2990 15600 26000 52200 14400 

2700 16500 23300 51400 13600 

3610 14800 22800 47700 12900 

6060 12900 23900 44800 12100 

4660 24600 13200 

87490 232820 679910 1394700 680000 181470 99880 
2820 7760 21900 46600 21900 5850 3330 
5050 16500 43300 62600 43300 12800 4300 
2430 3290 9710 22200 12100 3200 2730 



9400 
7940 
8080 
7S40 
7400 
6880 
6780 
4940 
6640 
5880 
6630 
6880 
7140 
6130 
5640 
6170 
5640 
4940 
4720 
4100 
3720 
3720 
3370 
3370 
3200 
3370 
3540 
3540 
3370 



3200 
3040 
3040 
3040 
3200 
3200 
3040 
2730 
2730 
2880 
3540 
3910 
3910 
4300 
4100 
3910 
3910 
3910 
3540 
3370 
3200 
3200 
3040 
2880 
3040 
3040 
3200 
3370 
3370 
3040 



8«a ]b«T«L 

Oct. Nov. 

3040 2880 

3200 2880 

3200 2880 

3040 3040 

3040 3040 

3040 3200 

3040 3040 

2880 3040 

2730 3040 

2730 3040 

2730 2880 

2730 2880 

2880 2880 

2730 2880 

2680 2880 

2580 3040 

2580 3040 

2730 2880 

2730 2730 

2730 2730 

2730 2730 

2880 2730 

2880 2730 

3040 3040 

2880 3040 

2880 3040 

3040 3040 

3200 3040 

3040 3040 

2880 2880 

2880 

89270 88210 

2880 2940 

3200 3200 

2580 2730 



Dec. 
2880 
2880 
2880 
2880 
2880 
2680 
2580 
2580 
2580 
2580 
2580 



173000 462000 1350000 2770000 1350000 360000 198000 177000 175000 
13, Est. 2600. 



Bralnaffft 

Day Jan. . Feb. 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 3370 

21 2880 

22 2730 

23 2880 

24 3370 

25 3370 

26 3200 

27 3040 

28 2880 

29 

30 

31 

Total 

Mean 

Max 

Min 

Acre-ft. 

Unless otherwise 



Bisoluuv* of Oraad BiT«r n«ar FzHita for 1918. 
16,800 BqnATO MtUs. Altitud*. 4,600 7eet A1)OT« 8«a 



Mar. 
3200 
2680 
2730 
2730 
2880 
3370 
4610 
4300 
4720 
4100 
3910 
3720 
7140 
6130 
4610 
3910 
3540 
3540 
3540 
3370 
3370 
3540 
3540 
3540 
3910 
4610 
4720 
5170 
6400 
4940 
4940 



Apr. 
5170 
6640 
6880 
6880 
5880 
6400 
4940 
4720 
4720 
4720 
5400 
6130 
7670 
8610 
9100 
8800 
7940 
6880 
6880 
5400 
5170 
4510 
4720 
5400 
6380 
7670 
9100 
9100 
8220 
7670 



May 
8510 
9600 
10200 
12200 
14600 
17200 
18700 
20700 
20700 
20700 
18700 
16200 
14600 
16000 
17700 



June 
22800 
21700 
20200 
22700 
25200 
27800 
30600 
34400 
39000 
42200 
46200 
61100 
64500 
56400 
66200 



20200 53600 
24600 51100 



26600 
28500 
27200 



47800 
46200 
41400 



28500 40600 
26800 39800 



26600 
32100 
31600 
31100 
30600 



41400 
39800 
38200 
32800 
29200 



28500 26500 
27200 23400 
19700 



26800 
24600 
126010 192600 674610 1121500 320260 
4060 6420 21800 37400 10300 
7140 9100 32100 56200 18700 
2580 4510 8510 19700 4100 
250000 382000 1340000 2230000 633000 192000 224000 205000 
noted, all discharges are in cubic feet per second. 



July Aug. Sept. Oct. 

18700 3540 . 1800 3540 

16700 3540 1800 3370 

14200 3540 1800 3370 

15000 3540 2580 3370 

14600 3370 2580 3370 

14200 4720 2730 3200 

12600 3910 2880 3040 

13400 4100 3200 2880 

1-2600 3910 3040 3370 

11800 3720 4300 3200 

12200 3720 6630 3370 

12600 3540 6880 3540 

12600 3540 6130 3040 

12200 3910 5170 2880 

11800 4300 4940 3200 

10500 4300 4300 3200 

9900 4300 4100 2880 

9400 3370 4100 3040 

8800 2880 3910 3200 

8220 2580 3720 3200 

7940 2440 3540 3540 

7670 2300 3540 3540 

7140 2300 3200 3200 

7400 2300 3910 3370 

7140 2170 3910 3720 

6130 2170 3720 3910 

5640 2040 3540 3720 

5400 1800 3720 3540 

5170 1690 3540 3370 

4510 1800 3540 3540 

4100 1800 3540 

97140 112750 103250 

3130 3760 3330 

4720 6880 3910 

1690 1800 2880 



]beTeL 
Nov. 
3720 
3540 
3540 
3540 
3540 
3640 
3720 
3720 
3540 
3370 
3200 
3200 
3370 
3370 
3370 
3370 
3200 
2880 
3200 
3200 
3200 
3200 
3200 
3200 
2880 
3040 
3200 
3540 
3220 
3540 



Dec. 



100850 
3360 
3720 
2880 

200000 



STATE ENGINEER, COLORADO 163 

FRASER RIVER NEAR ARROW 

Location. — In Sec. 4, T. 2 S., R. 75 W., l^ mile from Vasquez Siding ; 
11/2 miles southwest of Arrow. 

Records Available. — September 23, 1910, to November 1, 1918. 
Drainage Area.^ — 28 square miles. 

Gage. — Friez automatic gage on left bank. Prior to June 3, 1916, 
vertical staff gage located one mile upstream. 

Discharge Measurements. — ^Made from log bridge and by wading. 

Channel. — Probably permanent. 

Diversions. — There is a court decree for the diversion of 53 second- 
feet from the headwaters of this stream across the divide to the Clear 
Creek basin. 

Accuracy. — Records are considered good. 

Co-operation. — Station maintained by the United States Geological 
Survey, by whom the records are furnished. 



WILLIAMS PORK NEAR PARSHALL. 

Location. — On highway bridge at Field's ranch, 4 miles above the 
mouth of the river, about Sec. 36, T. 1 N., R. 79 W. Nearest tributary is 
Battle Creek, whi<;h enters from the west 2 miles below the station. 

Records Available. — July 25, 1904, to December 31, 1918. 

Drainage Area. — 185 square miles. 

Gage. — Vertical staff ; location and datum unchanged. 

Channel. — Shifting after high water. 

Discharge Measurements. — Made from bridge to which the gage is 
attached. 

« 

Winter Flow. — The main channel is kept open by springs, but ice 
forms along the edges and slush ice frequently forms. The morning 
readings are usually affected by backwater from ice, but the afternoon 
readings are practically unaffected. 

Diversions. — There are court decrees for diversion of 558 second- 
feet from Williams Fork between this station and the one near Scholl, 
and 25 second-feet from tributaries. There is also a storage decree for 
80,700 and 1,420 acre-feet from Williams Fork. 

Accuracy. — Conditions are favorable for accurate results, and the 
estimates should be reliable. 

Co-operation. — Station maintained in co-operation with the United 
States Geological Survey. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Day 

1... 
2... 

3 ... 

4 ... 

5 ... 

6 ... 
7... 
8... 
9 ... 

10... 

11 ... 

12 ... 

13 ... 

14 ... 

15 ... 

16 ... 
17... 
18... 
19 ... 
20... 

21 ... 

22 ... 

23 ... 

24 ... 

25 .. 

26 ... 

27 ... 
28... 

29 ... 

30 ... 
31... 



Bisoluuve of 

nrmknMge Ana, 28 Square 

Jan. Feb. Mar. Apr. 

7 5 6 6 

7 4 6 6 

9 5 5 5 

7 6 6 5 
9 6 6 6 

8 5 6 6 
7 8 5 6 

9 8 6 7 
9 9 6 8 
9 8 6 6 
9 7 6 6 
7 6 7 5 
7 6 5 6 
7 6 6 8 
7 5 6 8 
6 5 6 7 

6 6 6 8 

7 6 6 11 
7 5 6 6 
9 5 7 5 
7 6 7 7 
7 6 6 11 
7 6 5 18 

6 7 5 16 

7 6 5 14 
9 6 5 20 
7 6 6 21 
7 6 6 17 

7 6 16 

6 6 16 

6 5 

229 170 181 287 

T.i 6.1 5.8 9.6 

9 9 7 21 

6 4 5 5 

455 339 357 571 



TrmmBx Mivr atar JLzrow for 1917. 
AltitiUU, »,500 r*«t A1)OT« 

June July Aug. Sept. 



May 

18 
14 
16 
19 
13 
12 
11 
11 
11 
15 
18 
22 
23 
24 
29 
80 
88 
84 
88 
15 
16 
18 
22 
26 
30 
34 
41 
42 
42 
43 
43 
•968 
31.2 
43 
11 
1920 



42 

46 

62 

62 

67 

59 

66 

87 

121 

170 

182 

188 

230 

234 

261 

270 

286 

306 

302 

283 

293 

316 

320 

311 

311 

311 

297 

286 

283 

276 

6318 

211 

320 

42 

12600 



254 
232 

210 

206 

201 

195 

197 

193 

178 

180 

168 

155 

145 

137 

122 

106 

100 

94 

104 

100 

91 

85 

94 

89 

109 

117 

102 

98 

92 

85 

80 

4319 

139 

254 

80 

8550 



73 
66 
62 
62 
54 
51 
46 
46 
45 
44 
42 
45 
42 
43 
42 
45 
46 
47 
48 
49 
50 
51 
52 
46 
42 
43 
37 
34 
32 
30 
29 
1444 
46.6 
73 
29 
2870 



29 
28 
27 
26 
24 
26 
28 
24 
20 
18 
20 
18 
17 
21 
17 
17 
16 
16 
16 
16 
15 
15 
15 
15 
15 
16 
16 
16 
16 
15 



577 

19.2 

29 

15 

1140 



Boa ]bOTeL 

Oct. Nov. 

15 
14 
14 
14 
14 
14 
14 
13 
13 
13 
13 
13 
12 
12 
12 
12 
13 
13 
13 
13 
13 
13 
13 
13 

316 
13.2 

15 

12 
628 



Oec. 



8 

8 

9 

10 

10 

11 

10 

10 

9 

9 

8 

8 

8 

8 

9 

10 

10 

155 

9.1 

11 

8 

307 



of Vraaer BlTor aoar Arrow for 1918. 



Brainaffe Aroa, 28 Square MUea. 
Jan. Feb. 



Total 
Mean.... 

Max 

Min 

Acre-ft. 



10 
9 
8 
8 
7 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
198 
6.4 
10 
6 
394 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



168 

6.0 

6 

6 

333 



Mar. 

6 

6 

6 

6 

6 

6 

7 

6 

6 

6 

6 

6 

6 

6 

6 

11 

20 

20 

20 

20 

22 

22 

23 

23 

22 

22 

22 

22 

21 

22 

20 

423 

13.6 

23 

6 

836 



Apr. 

27 
28 
27 
26 
27 
28 
28 
29 
31 
31 
33 
33 
33 
33 
31 
31 
30 
30 
29 
29 
29 
30 
29 
30 
28 
28 
29 
35 
37 
39 



908 

30.3 

39 

26 

1800 



May 

41 

46 

54 

58 

58 

66 

71 

62 

61 

68 

74 

80 

86 

93 

127 

139 

152 

159 

129 

131 

140 

146 

179 

196 

199 

199 

199 

199 

193 

193 

176 

3774 

122 

199 

41 

7500 



Altitude, 9,500 

June July 



Feet Above Sea ]beTeL 



Aug. Sept. Oct. 



171 
151 
156 
171 
185 
226 
272 
339 
339 
411 
491 
555 
600 
622 
534 
511 
534 
491 
450 
450 
450 
411 
374 
339 
305 
272 
232 
208 
192 
176 

lois'i's 

354 

622 

151 

21100 



161 

151 

144 

137 

133 

131 

120 

111 

105 

105 

103 

94 

96 

96 

96 

103 

107 

94 

89 

84 

84 

84 

78 

73 

70 

66 

62 

54 

52 

50 

48 

2981 

96.2 

161 

48 

5920 



45 
46 
46 
47 
50 
45 
40 
37 
37 

• 37 
37 
36 
36 
36 
36 
35 
35 
35 
35 
34 
32 
31 
30 
29 
29 
28 
27 
28 
26 
25 
24 

1090 

353 

50 

24 

2170 



24 
26 
28 
28 
27 
27 
25 
23 
23 
23 
24 
24 
25 
25 
26 
27 
26 
24 
22 
20 
18 
18 
15 
19 
23 
22 
22 
21 
20 
19 

'694 

23.1 

28 

15 

1370 



19 
19 
19 
19 
19 
20 
21 
22 
24 
25 
25 
24 
24 
24 
24 
27 
28 
26 
23 
23 
22 
21 
21 
24 
23 
25 
36 
36 
38 
37 
41 
779 

25.1 
41 
19 

1540 



Nov. 
38 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 

Mean 

Max 

Min 

Acre-ft. 



Day 

1 ... 

2 ... 

3 ... 

4 ... 

5 -. 

6 ... 



BlBoharg'e of WlUianui Fork QBlTer Near Panliall for 1917. 

Bralnaffe Area, 185 Square Xlles. Altitude, 7,800 Feet Above Sea IieTeL 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

56 34 40 66 89 266 1200 238 94 76 78 65 

57 32 40 64 88 285 1000 206 85 80 92 67 
68 34 40 67 88 270 1000 192 85 80 100 57 
59 36 42 61 89 331 ■ 950 178 80 78 100 45 
59 40 44 64 86 475 950 178 86 83 96 45 
59 38 42 61 103 440 905 178 81 70 86 45 

59 34 44 64 86 375 950 178 85 73 78 45 

58 34 44 68 83 427 950 166 86 71 71 61 
67 38 43 71 77 750 860 146 85 67 68 67 

56 40 43 61 71 940 815 142 80 70 60 67 

52 45 45 56 98 1010 770 139 74 73 68 57 

60 45 45 66 98 1020 770 153 83 67 76 57 
60 46 46 80 142 1140 730 178 83 68 71 67 
62 46 45 61 248 1210 690 178 81 70 68 67 
54 45 45 66 388 1340 650 178 80 68 73 57 

57 45 45 52 475 1410 575 161 81 73 70 67 

59 45 45 74 630 1470 508 151 86 74 70 67 
64 44 46 91 630 1690 475 148 85 80 86 67 
50 45 45 73 630 1470 416 163 76 78 80 67 
50 45 45 83 510 1420 388 153 74 74 86 57 
50 44 45 89 382 1420 388 144 80 74 86 67 
50 44 46 175 326 1360 360 119 78 74 80 67 
56 44 45 195 320 1420 360 112 71 74 64 67 
56 42 45 225 320 1420 315 110 68 81 68 57 

53 44 44 234 353 1360 316 104 71 85 78 67 
50 43 44 234 331 1360 295 106 74 86 70 67 
45 40 46 225 252 1470 275 126 78 81 71 67 
40 40 52 169 218 1300 275 135 71 90 86 67 

40 44 118 195 1200 275 121 74 98 74 67 

36 66 114 188 1250 275 117 78 80 68 57 

36 60 342 256 104 92 67 

1618 ' 1151 1398 3117 7936 31299 18940 4682 2391 2378 2319 1721 

52.2 41.1 46.1 104 256 1040 611 151 79.7 76.7 77.8 66.6 

59 45 60 234 630 1690 1200 238 94 98 100 66 

36 32 40 52 71 266 256 104 68 67 64 46 

3210 2280 2770 6190 15700 61900 37600 9280 4740 4720 4600 3410 



Bischarflre of Williamji Fork BlTer Near Parshall for 1918. 
Bralnasre Area, 185 Square MUes, Altitude, 7,800 Feet Above Sea IieTeL 

Jan. Feb. Mar. 



Apr. May June July Aug. Sept. 



7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total- 
Mean 

Max 

Min 

Acre-ft.. 



67 
64 
60 
67 
57 
57 
57 
57 
51 
45 
25 
35 
45 
45 
45 
45 
51 
45 
45 
45 
51 
51 
45 
45 
61 
51 
51 
51 
61 
45 
35 
1515 
48.9 
64 
25 
3010 



45 
45 
45 
45 
45 
45 
51 
52 
61 
51 
51 
45 
45 
45 
4^ 
45 
45 
45 
45 
45 
45 
45 
45 
46 
55 
45 
44 
45 



1301 

46.5 

55 

44 

2580 



45 
45 
45 
45 
44 
44 
45 
45 
55 
57 
66 
47 
45 
45 
45 
45 
45 
45 
46 
55 
93 
56 
56 
60 
61 
67 
96 
88 
85 
88 
74. 

1768 
57 
96 
44 

3500 



81 

86 

90 

98 

90 

85 

81 

92 

92 

81 

78 

100 

117 

135 

108 

94 

85 

90 

81 

102 

85 

74 

83 

80 

80 

85 

128 

92 

100 

86 

2759 

92 

135 

74 

5470 



112 
117 
139 
203 
291 
388 
382 
356 
393 
427 
315 
238 
216 
320 
275 
371 

. 488 
488 
482 
488 
488 
494 
540 
650 
730 
730 
690 
730 
690 
730 
730 

13691 
442 
730 
112 

27200 



690 

640 

610 

. 690 

690 

770 

905 

1050 

1150 

1050 

1300 

1360 

950 

2520 

2600 

2600 

2600 

2520 

1300 

1360 

1300 

1580 

1360 

1420 

1420 

1470 

1250 

1150 

950 

860 



40015 

1330 

2600 

540 

79100 



712 
674 
674 
706 
642 
582 
640 
494 
508 
421 
398 
393 
346 
338 
328 
324 
328 
320 
303 
268 
253 
242 
238 
228 
225 
216 
200 
189 
178 
170 
158 

11596 
374 
712 
158 

23000 



148 

151 

146 

146 

153 

156 

148 

142 

128 

126 

126 

123 

119 

116 

110 

108 

108 

115 

102 

^8 

92 

88 

86 

85 

83 

81 

81 

81 

80 

83 

81 

3489 

113 

156 

80 

6950 



86 

88 

86 

96 

108 

85 

86 

85 

94 

102 

104 

102 

96 

92 

98 

104 

94 

90 

86 

86 

85 

86 

106 

110 

121 

112 

121 

119 

110 

112 

2'9"4'9 

98.3 

121 

85 

6850 



Oct. 

106 
110 
110 
98 
96 
94 
90 
86 
88 
94 
96 
85 
96 
90 
92 
88 
86 
86 
85 
86 
88 
88 
86 
88 
92 
90 
90 
85 
86 
85 
81 
2820 
91.0 
110 
81 
5600 



Nov. Dec. 

86 
90 
88 
94 
98 
92 
94 
92 
98 
85 
106 
88 
86 
86 
86 
94 
98 
94 
70 
68 



Unless otherwise noted, all discharges are in cubic feet per second. 
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BLUE RIVER AT DILLON 

Location. — At the cemetery bridge on the outskirts of Dillon, in Sec. 
18, T. 5 S., B. 77 W., on the edge of the Leadville National Forest, a 
short distance above the mouth of Snake River. Ten-Mile Creek also 
enters below the station. 

Records Available. — October 15, 1910, to November 30, 1918. 

Drainage Area. — 110 square miles. 

Gage. — Vertical staff; location and datum unchanged. 

Channel. — Practically permanent. 

Discharge Measurements. — ^Made by wading near by and from 
bridge. 

Winter Flow. — Ice causes backwater during the winter and dis- 
charge measurements are made to determine the flow. 

Diversions. — There are court decrees for diversions of 2.3 second- 
feet from Blue River above the station and 63 second-feet below, exclu- 
sive of a decree for 350 second-feet for the Green Mountain Canal. 
There is an unadjudicated diversion from the headwaters of the Blue 
across Boreas Pass to Tarryall Creek. There are also decrees for diver- 
sions of 5 second-feet from tributaries entering above. In addition, there 
are decrees for placer mining, where practically all of the water used 
is returned to the river. 

Accuracy. — Records considered reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 



SNAKE RIVER AT DILLON 

Location. — At a highway bridge 200 yards above the mouth of the 
river in Sec. 18, T. 5 S., R. 77 W. Nearest tributary is a small stream 
that enters from the north 1 mile above station. 

Records Available.— October 15, 1910, to May 31, 1918. 

Drainage Area. — 92 square miles. 

Gage. — Vertical staff; location and datum unchanged. 

Channel. — Practically permanent. 

Discharge Measurements. — ^Made from the bridge and by wading. 

Winter Flow. — Ice gorging causes backwater of varying amount. 

Diversions. — There are court decrees for diversions of 4.5 second- 
feet from Snake River above the station and 11 second-feet from tribu- 
taries entering above. The Summit County Power. Company diverts 
about 30 second-feet around the station. 

Accuracy. — Records reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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Day 

1 

. 2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 ......... 

14 

15 

16 

17 

18 

19 

20 

21 ■ 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 

Mean 

Max 

Min 

Acre-ft. 



Day 

1 ... 

2 ... 

3 ... 

4 :.. 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 

10 ... 

11 ... 

12 ... 

13 ... 

14 ... 

15 ... 

16 ... 

17 ... 
18... 

19 ... 

20 ... 

21 ... 

22 .. 

23 .. 

24 .. 

25 .. 
26.. 

27 .. 

28 .. 
29.. 
30.. 
31 .. 



Apr. May June July 



Bisoluuve of Blue BiTer at Billon for 1917. 
BralnaiT* Aroa, 110 Square mies. Altitude, 8,815 Feet A1)OTe 

Jan. Feb. Mar. 

40 37 23 

40 36 23 

40 36 23 

40 36 23 

40 36 23 

40 36 23 

40 34 23 

40 33 24 

40 33 25 

40 31 25 

42 31 24 

40 31 23 

40 30 23 

40 30 23 

40 30 23 

39 28 25 

39 26 27 

39 27 25 

37 27 35 

36 28 36 

36 30 45 

36 30 46 

36 28 51 

36 27 69 

34 26 27 

39 25 47 

39 25 46 

39 24 47 

39 64 

39 81 

39 69 

1204 851 1091 

38.8 30.4 35.2 

'42 37 81 

34 24 23 

2390 1690 2160 



76 
73 
68 
70 
80 
32 
25 
39 
86 
80 
70 
68 
39 
42 
42 
32 
46 
64 
49 
49 
41 
66 
86 
80 
108 
131 
116 
111 
88 
84 

2041 

68.0 

131 

25 

4050 



78 

80 

76 

81 

73 

78 

78 

73 

73 

75 

80 

83 

106 

170 

265 

325 

345 

390 

390 

390 

325 

265 

265 

285 

265 

245 

245 

225 

225 

225 

225 

6104 

197 

390 

73 

12100 



225 

268 

245 

285 

305 

305 

305 

345 

458 

592 

690- 

690 

690 

740 

740 

900 

850 

900 

900 

850 

800 

800 

800 

750 

750 

700 

800 

700 

700 

700 

18V2'3 
624 
900 
208 

37100 



650 
600 
578 
678 
532 
488 
488 
650 
650 
600 
532 
465 
465 
442 
420 
398 
355 
335 
335 
335 
315 
315 
315 
315 
315 
335 
315 
295 
295 
275 
255 

13261 
428 
650 
255 

26300 



Aug. 

236 

217 

200 

187 

181 

170 

167 

152 

150 

148 

138 

138 

138 

135 

132 

138 

132 

135 

138 

138 

138 

116 

116 

106 

104 

95 

93 

98 

98 

95 

87 

4314 

139 

236 

87 

8550 



8«a BeTeL 

Sept. Oct. Nov. Dec. 



84 

81 

78 

75 

76 

76 

78 

78- 

72 

66 

64 

61 

58 

58 

58 

53 

53 

53 

53 

53 

53 

53 

53 

53 

53 

53 

53 

53 

53 

53 

l'8"57 

61.9 

84 

53 

3680 



53 
51 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
49 
46 
45 
46 
46 
46 
46 
46 
46 
46 
46 
46 
46 
46 
1485 
47.9 
53 
45 
2950 



46 
46 
44 
44 
43 
42 
37 
36 
36 
36 
36 
36 
36 
36 
35 
34 
34 
33 
32 
34 
36 
36 
36 
36 
35 
34 
32 
32 
32 
33 
34 
1099 
36.6 
46 
32 
2180 



Bisoharflre of Bine 'BiTer at Billon for 1918. 



Bralnair* Area, 110 Square UOles. Altitude, 8,815 Feet Above Sea BotoL 

Jan. Feb. 



Mar. Apr. May June July Aug. Sept. 



Total- 
Mean 

Max 

Min 

Acre-ft.. 



30 
30 
30 
30 
30 
30 
30 
30 
30 
27 
24 
24 
24 
24 
24 
24 
25 
25 
25 
26 
26 
26. 
26 
27 
28 
28 
26 
26 
25 
24 
24 
828 
26.7 
30 
24 
1640 



24 

24 

25 

27 

28 

29 

29 

30 

30 

30 

29 

28 

28 

28 

28 

28 

27 

27 

27 

26 

26 

25 

24 

24 

23 

22 

21 

20 



737 

26.3 

30 

20 

1460 



20 
21 
21 
21 
22. 
22 
22 
22 
22 
22 
22 
22 
22 
22 
21 
21 
22 
22 
24 
26 
26 
25 
24 
25 
26 
27 
28 
* 30 
31 
32 
34 
747 
24.1 
34 
20 
1480 



34 
34 
34 
33 
32 
34 
42 
43 
46 
52 
55 
60 
63 
60 
58 
60 
55 
50 
44 
46 
46 
52 
50 
58 
63 
60 
60 
81 
108 
142 

1655 

5^5.2 

142 

32 

3280 



170 

200 

217 

217 

217 

236 

255 

236 

217 

236 

236 

255 

335 

335 

375 

420 

420 

465 

465 

510 

578 

555 

600 

600 

600 

600 

555 

578 

600 

600 

600 

12483 
403 
600 
170 

24800 



•578 
625 
625 
675 
675 
750 
800 
750 
750 
800 
850 
850 
850 
850 
850 
900 
' 850 
850 
750 
800 
850 
800 
800 
800 
750 
650 
600 
532 
488 
488 



22186 
740 
900 
488 

44000 



442 
420 
375 
355 
355 
355 
355 
355 
375 
355 
355 
355 
355 
355 
335 
315 
315 
295 
275 
275 
255 
236 
221 
210 
204 
178 
172 
172 
172 
172 
172 
9136 
295 
442 
172 
18100 



158 
158 
158 
158 
158 
150 
145 
132 
132 
132 
132 
132 
132 
132 
121 
121 
121 
117 

i;o 

97 
89 
89 
79 
72 
70 
66 
63 
63 
61 
61 
60 

3469 

112 

158 

60 

6890 



60 

60 

63 

70 

73 

73 

73 

73 

73 

70 

66 

66 

66 

66 

66 

66 

66 

66 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

60 

1936 

64.5 

73 

60 

3840 



34 
32 
82 
31 
30 
28 
28 
28 
28 
28 
28 
28 
28 
29 
30 
30 
30 
31 
32 
32 
32 
32 
31 
30 
29 
30 
30 
30 
30 
30 
30 
931 
30.0 
34 
28 
1840 



Oct. Nov. Dec. 

60 47 

60 49 

60 49 

60 49 

60 47 

65 47 

65 47 

.65 47 

56 47 

55 47 

55 47 

55 47 

55 47 

55 47 

62 47 

50 47 

50 47 

50 47 

50 47 

50 47 

• 60 47 

50 47 

50 47 

50 ■ 47 

50 47 

50 47 

60 47 

49 47 

49 47 

47 47 

46 

1644 1416 

63.0 47.2 

60 49 

46 47 

3260 2810 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Day 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 « 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 ... 

26 

27 

28 

29 .... 

30 

31 

Total 

Mean 10.2 

Max 

Min 

Acre.-ft... 627 



Bndnair* 

Jan. 



Bisoharg'e of Snake Slver at Billon for 1918. 
Area, 99 Square XUes. Altltnda, 8,815 Feet A1)OTe Sea ]beTeL 



Feb. 


Mar. 


Apr. 


May 


9 


15 


12 


47 


9 


18 


12. 


47 


9 


20 


12 


51 


10 


21 


11 


57 


10 


23 


12 


60 


10 


23 


12 


72 


11 


23 


12 


64 


11 


21 


13 


72 


10 


22 


17 


76 


10 


24 


18 


81 


12 


20 


23 


81 


10 


16 


23 


86 


11 


14 


26 


94 


10 


11 


12 


124 


10 


12 


13 


131 


10 


12 


16 


142 


10 


13 


17 


159 


11 


14 


14 


159 


10 


13 


14 


165 


10 


12 


16 


182 


13 


12 


16 


220 


10 


12 


18 


240 


10 


11 


21 


276 


11 


11 


19 


262 


11 


12 


21 


262 


11 


12 


21 


249 


11 


11 


21 


232 


11 


12 


28 


220 




12 


31 


249 




12 


43 


240 




12 




208 


291 


476 


544 


4608 


10.4 


15.4 


18.1 


149 


13 


24 


43 


276 


9 


11 


11 


47 


578 


947 


1080 


9160 



June July Aug. Sept. 



Oct. 



Nov. 









Bisoliarre of Snake BiTer at BUlon for 1917. 








Bralnair* Area, 92 


Sqaare Mtles. 


Altitude, 8^15 Feet A1)OTe Sea ZieTeL 


Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June July 


Aug. 


Sept. 


Oct. 


Nov. Dec. 


1 


16 


12 


13 


12 


46 


60 640 


Ill 


24 


13 




2 


14 


12 


13 


12 


50 


58 430 


100 


23 


13 




3 


14 


13 


13 


12 


45 


70 380 


92 


21 


13 




4 


13 


14 


13 


12 


38 


94 380 


81 


20 


13 




5 


14 


14 


13 


12 


38 


103 355 


76 


21 


13 




6 


14 


15 


12 


12 


39 


96 355 


76 


24 


13 


20 


7 


14 


15 


12 


12 


38 


83 285 


72 


24 


13 


23 


8 


14 


14 


12 


12 


39 


109 355 


68 


24 


13 


29 


9 


14 


13 


12 


17 


43 


196 405 


70 


20 


13 


23 


10 


14 


16 


12 


16 


46 


330 430 


76 


18 


13 


25 


11 


14 


16 


12 


16 


46 


355 380 


74 


16 


13 


25 


12 


14 


14 


12 


17 


47 


380 285 


74 


16 


13 


23 


13 


14 


14 


13 


22 


55 


405 254 


69 


16 


13 


22 


14 


14 


14 


13 


22 


69 


485 232 


64 


16 


13 


21 


16 


14 


14 


12 


20 


106 


540 220 


66 


16 


13 


13 


16 


13 


14 


12 


25 


107 


690 200 


64 


16 


13 


16 


17 


13 


14 


9 


44 


116 


720 186 


63 


16 


13 


20 


18 


13 


14 


12 


52 


128 


720 179 


62 


16 


12 


33 


19 


13 


16 


12 


39 


128 


720 179 


58 


16 


14 


28 


20 


14 


14 


11 


35 


126 


630 179 


62 


14 


16 


28 


21 


14 


14 


12 


35 


81 


600 162 


65 


14 


14 


52 . 


22 


13 


14 


11 


55 


79 


720 153 


47 


14 


14 


30 


23 


14 


14 


14 


76 


83 


660 159 


44 


14 


14 


26 


24 


13 


14 


12 


72 


79 


760 172 


39 


14 


14 


27 


26 


13 


14 


13 


51 


79 


630 182 


38 


14 


14 


14 


26 


14 


13 


13 


58 


72 


690 182 


33 


13 


14 


13 


27 


14 


12 


14 


53 


68 


600 159 


35 


13 


14 


13 


28 


14 


14 


14 


47 


68 


600 150 


37 


13 


14 


10 


29 


14 




12 


45 


66 


600 134 


33 


13 


14 


10 


30 


14 




12 


45 


58 


570 136 


29 


13 


14 


10 


31 


13 




12 




58 


128 


26 




14 




Total.. 


426 


390 


382 


958 


2140 


13264 7926 


1894 


'516 


417 


624 


Mean 


13.7 


13.9 


12.3 


31.9 


69.0 


442 256 


61.1 


17.0 


13.5 


20.8 11.8 


Max 


15 


16 


14 


76 


128 


750 540 


111 


24 


16 


52 


Min...: 


13 


12 


9 


12 


38 


58 128 


26 


13 


12 


10 


Acre-ft... 


842 


772 


756 


1900 


4240 


26300 15700 


3760 


1010 


830 


1240 726 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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TEN-MILE CREEK AT DILLON 

Location. — AJ the highway bridge in Dillon, in Sec. 18, T* 5 S., 
R. 77 W., 300 yards above the mouth of the creek. Nearest tributarily 
Canon Creek, enters from the west about 4 miles above the station. 

Records Available. — October 15, 1910, to November 27, 1918. 

Drainage Area. — 113 square miles. 

Gage. — Vertical staff ; location and datum unchanged. 

Channel. — Practically permanent. 

Discharge Measurements. — Made by wading and from bridge. 

Winter Flow. — Ice causes backwater during the winter months, and 
discharge measurements are made to determine the flow during that 
period. 

Diversions. — -There are court decrees for diversions of 11 second-feet 
from Ten-Mile Creek above the station and 14.5 second-feet from tribu- 
taries entering above. 

Accuracy. — Records considered reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 



EAGLE RIVER AT RED CLIFF / 

Location.— In Sec. 29, T. 6 S., R. 80 "W., in the town of Red Cliff, 
in the Holy Cross National Forest, 100 yards above mouth of Turkey 
Creek, and 1 mile above the mouth of Homestake Creek. 

Records Available. — January 8, 1911, to November 30, 1918. 

Drainage Area. — 74 square miles. 

Gage. — Chain gage ; location and datum unchanged. 

Channel. — Slightly shifting. 

Discharge Measurements. — Made from highway bridge at 800 feet 
above during high water and by wading at ordinary stages. 

Winter Flow. — Little, if any, ice forms at this station. 

Diversions. — There are court decrees for diversions of 22 second-feet 
from Eagle River and tributaries above the station; 18.5 second-feet of 
this amount for diversion to the Arkansas Basin. 

Accuracy. — ^Records considered good. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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BisohMve of Ten-Mtl* Or«ek at BlUon for 1917. 



Bndnaffe Aroa,- 113 Bqnar« 

Day Jan. Feb. Mar. Apr. 

1 32 27 19 27 

2 32 23 18 26 

3 32 22 18 27 

4 32 21 19 27 

5 32 21 19 28 

6 32 21 20 28 

7 32 21 20 28 

8 32 21 20 28 

9 32 . 21 19 29 

10 32 21 19 32 

11 31 20 19 28 

12 29 20 18 27 

13 27 19 18 34 

14 26 19 18 34 

16 26 19 18 34 

16 27 19 18 31 

17 28 19 18 37 

18 32 19 18 43 

19 33 20 18 44 

20 33 20 18 46 

21 33 20 18 40 

22 33 20 17 66 

23 32 21 17 79. 

24 32 21 18 77 

26 31 21 19 108 

26 32 21 20 124 

27 32 21 20 116 

28 32 20 22 103 

29 31 28 101 

30 29 28 89 

31 28 28 

Total.. 966 578 607 le'is 

Mean 30.8 20.6 19.6 60.9 

Max 33 27 28 124 

Mln 26 19 17 26 

Acre-ft... 1890 1140 1210 3030 



Mtles. Altitude, 8,815 Feet A1)OTe 8ea IbeveL 



May 

87 

81 

70 

70 

73 

73 

73 

76 

76 

85 

79 

87 

106 

186 

319 

465 

660 

660 

466 

422 

319 

216 

207 

212 

212 

212 

207 

190 

181 

181 

177 

6303 

203 

660 

70 

12600 



June 

177 

194 

308 

422 

390 

302 

330 

526 

826 

1060 

986 

986 

1020 

1140 

1230 

1400 

1230 

1230 

1230 

1060 

986 

1140 

1140 

1230 

1060 

1060 

985 

985 

946 

945 



26618 

884 

1400 

177 

62600 



July 
866 
670 
632 
696 
660 
490 
490 
622 
622 
695 
490 
456 
390 
390 
330 
297 
292 
270 
266 
266 
226 
226 
240 
230 
226 
246 
226 
212 
194 
181 
170 

11967 
386 
866 
170 

23700 



AuflT* 

161 

136 

127 

118 

121 

118 

106 

101 

96 

98 

93 

87 

87 

93 

93 

•98 

89 

86 

91 

81 

79 

73 

66 

64 

60 

58 

58 

66 

66 

59 

56 

2771 

89.4 

161 

66 

5600 



Sept. 
64 
61 
60 
60 
60 
52 
52 
52 
60 
60 
50 
60 
60 
60 
60 
60 
60 
48 
44 
41 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 



1394 

46.6 

64 

40 

2770 



Oct. 

40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
36 
36 
34 
34 
34 
34 
34 
34 
34 
34 
32 
29 
30 
1163 
37.2 
40 
29 
2290 



Nov. 

30 
31 
31 
30 
30 
30 
30 
31 
33 
32 
33 
33 
34 
36 
39 
34 
32 
30 
29 
29 
31 
32 
32 
32 
32 
29 
29 
29 
29 
29 



940 

31.3 

39 

29 

1860 



Biscliarffe of Ten-Mtle Creek at BUlon for 1918. 



Day 


Jan. 


1 


23 


2 


23 


3 


23 


4 


23 


6 


22 


6 


22 


7 


20 


8 


20 


9 


19 


10 


18 


11 


18 


12 


18 


13 


18 


14 


18 


16 


18 


16 


18 


17 


18 


18 


19 


19 


19 


20 


19 


21 


19 


22 


18 


23 


18 


24 


17 


26 


16 


26 


16 


27 


^ 18 


28 


17 


29 


16 


30 


16 


31 


16 


Total.. 


682 


Mean 


18.8 


Max 


23 


Min 


15 


Acre-ft... 


1160 



Feb. 

14 

14 

14 

^3 

12 

12 

10 

10 

10 

9 

8 

8 

6 

4 

2 

2 

2 

4 

4 

2 

4 

6 

11 

12 

13 

14 

16 

16 



251 

9.0 

16 

2 

600 



113 

Mar. 

18 

22 

23 

23 

24 

26 

26 

25 

24 

24 

24 

23 

23 

23 

22 

21 

21 

21 

22 

.24 

23 

23 

23 

26 

27 

29 . 

31 

33 

32 

34 

40 

778 

25.1 

40 

18 
1640 



Square 

Apr. 
42 
40 
46 
40 
37 
37 
40 
40 
44 . 
50 
66 
69 
68 
71 
68 
59 
50 
44 
46 
54 
59 
69 
68 
69 
64 
59 
66 
68 
96 
115 



1694 

66.5 

115 

37 

3360 



lOles. 

May 
138 
174 
203 
203 
203 
181 
174 
216 
216 
216 
226 
235 
319 
342 
378 
390 
442 
'490 
639 
632 
730 
809 
866 
889 
921 
889 
825 
785 
632 
610 
660 

14431 
466 
921 
138 

28700 



Altitude, 8,815 

June July 



Feet A1)OTe 



525 

610 

761 

921 

1060 

1190 

1250 

1300 

1360 

1530 

1530 

1480 

1480 

1480 

1480 

1480 

1400 

1400 

1320 

1320 

1190 

1190 

1060 

985 

785 

595 

560 

696 

560 

526 



32922 

1100 

1630 

525 



442 
410 
378 
348 
319 
302 
302 
265 
292 
280 
302 
348 
336 
319 
280 
268 
240 
230 
216 
194 
194 
174 • 
156 
138 
124 
118 
110 
110 
110 
110 
110 
7621 
243 
442 
110 



66600 14900 



Aug. 

110 
98 
98 
98 
98 
98 
87 

• 87 
77 
77 
76. 
76 
73 
73 

■ 71 
71 
70 
70 
68 
68 
59 
59 
54 
51 
60 
60 
60 
44 
44 
44 
44 

2191 

70.7 

110 
44 

4350 



Sept. 
44 
48 
60 
52 
66 
64 
64 
64 
66 
56 
56 
66 
56 
56 
66 
66 
56 
56 
56 
56 
56 
66 
56 
56 
66 
60 
64 
64 
64 
64 



1710 

67.0 

64 

44 

3390 



8ea ]beTeL . 

Oct. Nov. 

66 60 

66 48 

66 48 

66 48 

66 48 

52 48 

62 48 

62 48 

62 .48 

62 48 

62 48 

62 48 

62 48 

62 48 

60 48 

48 48 

48 48 

48 48 

48 48 

48 48 

48 48 

48 48 

48 48 

48 48 

48 48 

48 48 

50 48 
60 
60 
61 
62 

1629 1298 

52.6 48.1 

66 60 

48 48 

3280 2570 



Unless Otherwise noted, all discharflres are in cubic feet per second* 
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Bisoharffe of Eaflfle 

BralnaiT* Ar«a, 74 Bqnar* Miles. 

Day Jan. Feb. Mar. Apr. May 

1 17 14 13 23 69 

2 17 14 14 19 81 

3 17 15 14 17 73 

4 17 16 13 . 18 60 

5 16 16 13 13 60 

6 16 15 15 20 59 

7 17 14 15 16 58 

8 19 16 15 23 58 

9 16 .17 15 30 55 

10 13 17 14 37 52 

11 15 16 14 37 55 

12 15 17 14 45 69 

13 15 16 15 60 96 

14 15 16 16 92 122 

15 16 15 15 70 168 

16 16 15 14 48 206 

17 16 16 16 53 303 

18 15 16 16 55 288 

19 15 16 17 52 303 

20 16 16 16 43 236 

21 16 15 16 77 168 

22 16 16 16 110 168 

23 16 14 14 144 156 

24 15 14 15 122 168 

25 14 14 15 110 168 

26 16 16 15 114 168 

27 15 14 16 133 168 

28 14 12 18 102 168 

29 14 22 82 168 

30 14 24 63 180 

31 14 27 193 

Total- 483 '425 492 1828 4344 

Mean 15.6 15.2 16.9 60.9 140 

Max 19 17 27 144 303 

Min 13 12 13 13 52 

Acre-ft... 959 8.44 978 3620 8610 



Biver at Bed Ollff for 1917. 



Altltnde, 8,598 

June July 



Feet Above Sea KeveL 



168 
168 
187 
206 
364 
260 
246 
333 
427 
496 
565 
530 
565 
565 
565 
635 
618 
600 
565 
530 
478 
460 
427 
396 
Hi 
348 
303 
274 
274 
246 

12163 
405 
635 
168 

24100 



220 

193 

193 

180 

168 

168 

168 

168 

168 

156 

144 

122 

122 

106 

96 

87 

85 

81 

69 

85 

71 

70 

69 

73 

69 

80 

72 

65 

62 

59 

55 

3524 

114 

220 

55 

7010 



Aug. 
49 
42 
40 
39 
35 
31 
28 
26 
28 
30 
29 
30 
31 
29 
27 
26 
30 
29 
28 
26 
26 
22 
21 
20 
21 
21 
21 
27 
24 

21 

880 

28.4 

49 

20 

1750 



Sept. 
21 
20 
20 
19 
17 
20 
20 
19 
20 
20 
17 
18 
17 
19 
17 
17 
17 
17 
16 
15 
16 
16 
16 
15 
16 
. 16 
16 
15 
15 
15 



522 

17.4 

21 

15 

1040 



Oct. 

15 

17 

15 

15 

16 

15 

16 

15 

15 

14 

14 

13 

13 

5 

1 

1 

2 

5 

13 

7 

8 

10 

10 

10 

10 

12 

9 

9 

10 

14 

13 

341 

11.0 

17 

1 

676 



Nov. 
12 
12 
13 
16 
16 
16 
16 
16 
15 
14 
14 
14 
15 
14 
14 
14 
14 
11 

8 
12 
10 
11 
11 
12 
14 
15 
15 

9 
12 
15 



400 

13.3 

16 

8 
791 



Dec. 
10 
12 
15 
11 
11 
15 
14 
14 
15 
15 
16 
16 
10 
11 
18 
14 
14 
13 
13 
13 
13 
14 
14 
14 
14 
13 
13 

' 14 

14 

12 

9 

409 

13.2 

16 

9 

812 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total- 
Mean 

Max 

Min 

Acre-ft.. 



Brainaffe 

Jan. Feb. 



Bischarflre of Easrle Biver at Bed Ollff for 1918. 

74 Square XUes. Altltnde, 8,598 Feet Above 8ea ]beveL 



11 
13 
12 
14 
14 
14 
13 
15 
15 
15 
16 
17 
18 
18 
18 
18 
19 
19 
19 
20 
20 

. 20 
17 
17 
17 
17 
16- 
16 
16 
16 
16 
506 

16.3 
20 
11 

1000 



15 
16 
15 
14 
14 
14 
15 
12 
11 
12 
12 
11 
11 
11 
11 
11 
10 
10 
10 
10 
11 
12 
12 
11 
10 
10 
10 
10 



331 

11.8 
16 
10 

655 



Mar. 
11 
12 
14 
16 
17 
16 
16 
16 
15 
15 
14 
14 
15 
16 
13 
13 
13 
13 
17 
17 
15 
15 
16 
18 
21 
27 
35 
31 
28 
35 
38 
572 

18.5 
38 
11 

1140 



Apr. 
43 
52 
52 
55 
36 
26 
26 
27 
40 
58 
63 
94 
80 
76 
73 
65 
50 
45 
42 
31 
33 
36 
36 
37 
41 
52 
58 
55 
52 
59 



1493 

49.8 

94 

26 

2960 



May 
81 
94 
94 
196 
221 
246 
201 
211 
238 
243 
211 
190 
168 
203 
232 
324 
386 
450 
447 
444 
437 
427 
488 
638 
677 
635 
593 
583 
539 
457 
368 
10722 
346 
677 
81 
21300 



June 
319 
326 
334 
434 
478 
454 
501 
535 
583 
631 
597 
597 
590 
566 
508 
470 
421 
383 
352 
337 
328 
346 
342 
337 
280 
260 
244 
217 
207 
196 



July 

186 

162 

162 

162 

151 

140 

131 

122 

129 

118 

129 

122 

136 

122 

108 

114 

114 

94 

70 

65 

64 

62 

56 

52 

52 

47 

40 

44 

44 

38 



12173 
406 
631 
196 

24200 



3078 

99.3 

186 

38 

6110 



Aug. 

- 38 
34 
34 
34 
35 
37 
34 
32 
32 
32 
32 
32 
29 
28 
30 
27 
27 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
28 
24 
911 
29.4 
38 
24 
1810 



Sept. 
26 
27 
28 
31 
34 
34 
32 
35 
38 
41 
35 
31 
28 
26 
28 
29 
28 
26 
26 
24 
26 
24 
24 
29 
31 
30 
26 
24 
24 
24 



868 

28.9 

41 

24 

1720 



Oct. 
25 
25 
26 
26 
25 
24 
24 
24 
24 
26 
25 
24 
24 
24 
25 
25 
25 
26 
26 
26 
26 
26 
25 
26 
27 
26 
27 
28 
27 
20 
22 
779 

25.1 
28 
20 

1540 



Nov. 
24 
24 
23 
22 
24 
22 
22 
22 
22 
20 
19 
21 
21 
21 
22 
19 
20 
20 
21 
21 
16 
6 
5 
8 
10 
10 
10 
13 
16 
16 



Dec. 



540 

18.0 

24 

5 

1070 



Unless otherwise noted, all discharges are in cubic feet per second. 
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EAGLE RIVER AT EAGLE 

Location. — At the highway bridge at Eagle, in Eagle County, three- 
fourths of a mile above the mouth of Brush Creek. 

Records Available. — March 12, 1905, to February 10, 1907, at site a 
short distance below the mouth of Brush Creek; January 17, 1911, to 
November 19, 1918. 

Drainage Area. — 630 square miles. 

Gage. — Chain gage. 

Channel. — Practically permanent. 

Discharge Measurements. — Made from highway bridge at ordinary 
and high stages and by wading during low water. 

Winter Plow. — Ice causes backwater during the winter. Discharge 
measurements are made to determine the winter flow. 

Diversions. — Between Eagle and the station at Red Cliff there are 
court decrees for diversions of 380 second-feet from Eagle River, of 
which 300 second-feet is for power, and for diversions of 286 second-feet 
from intervening tributaries. Between Eagle and the mouth there are 
decrees for 22 second-feet from Eagle River. 

Accuracy. — Records considered good. 

Co-operation. — Records furnished by the United States Geological 
Survey. 



HOME STAKE CREEK NEAR RED CLIFF 

Location. — In Sec. 30, T. 6 S., R. 80 W., one-fourth mile above the 
mouth of the creek and three-fourths of a mile from Red Cliff ; below all 
tributaries. 

Records Available. — January 8, 1911, to September 30, 1918. 

Drainage Area. — 64 square miles. 

Gage. — Vertical staff. 

Channel. — Apparently permanent. 

Discharge Measurements. — Made by wading near by. 

Winter Flow. — Ice causes backwater, and discharge measurements 
are made to determine the winter flow. 

Diversions. — There are court decrees for diversions of 1.2 second- 
feet from Homestake Creek. 

Accuracy. — Records considered good. 

. Co-operation. — Records furnished by the United States Geological 
Survey. 
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TURKEY CREEK AT RED CLIPP 

Location. — ^At highway bridge in Ked Cliff, 800 feet above the mouth 
of the creek. 

Kecords Available.— June 30, 1913, to March 31, 1918. 

Drainage Area. — 27 square miles. 

Gage. — Vertical staff. 

Discharge Measurements. — Made from single span bridge, and by 
wading. 

Winter Flow. — Ice causes backwater during the winter months, and 
discharge measurements are made to determine the flow. 

Accuracy. — Records considered good. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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BiM&MV* Of Bairto BiTvr at Mmglm for 1917. 

DralBAffo ArtL, 630 8«ii«ro MtUs. AMtiid*, 6,568 Foot A1)OT« 8«a ]b«T«L 

Day Jan- Feb. Mar. Apr. May June July Augr- Sept, Oct. Nov. Dec. 

1 163 486 988 4480 786 261 221 175 

2 143 608 1120 4060 785 261 221 180 

S 163 748 1310 3920 710 261 221 182 

4 142 710 1860 3500 640 301 190 182 

6 147 486 2220 3240 640 301 190 182 

€ 180 428 1980 2860 675 301 190 180 

7 149 428 1980 2720 675 301 190 180 

8_ 175 545 2220 2980 575 301 190 178 

9 231 380 2980 2850 615 301 190 178 

10 .> 376 466 4060 2720 616 301 166 176 

11 273 428 4620 2720 466 341 166 176 

12 250 485 4060 2690 456 341 166 172 

13 366 676 3780 2340 616 341 166 170 

14 310 826 4620 2220 615 390 166 168 

16 336 1310 6740 2100 466 390 166 166 

II 297 1740 6020 1860 455 390 166 166 

17... 301 2220 6300 1740 465 341* 165 161 

18 260 2690 6300 1740 466 297 166 161 

19 332 2460 6300 1620 466 297 163 161 

20. 370 2340 6020 1510 466 267 166 168 

21 281 2100 6180 1610 455 264 163 168 

22 428 1610 4620 1610 360 254 163 168 

23 640 1610 6320 1410 360 217 163 166 

24 676 1610 6320 1310 305 254 166 156 

26 710 1410 6320 1210 305 254 166 166 

26 675 1310 6460 1120 305 254 166 166 

27 133. 786 1310 6320 1030 306 217 163 164 

28 142 710 1080 5040 1030 305 217 165 154 

29 182 676 1080 4760 946 306 217 168 162 

SO 217 545 1620 4760 946 305 217 170 152 

31 201 1310 866 305 172 

Total < 875 11066 35996 126678 66646 146^0 8630 6438 6000 

Mean 175 369 1160 4190 2150 470 288 175 167 

Max 217 786 2590 6300 4480 786 390 221 182 

Mln. 133 142 380 988 866 305 217 163 152 

Acre-ft 1740 22000 71300 249000 132000 28900 17100 10800 9940 .. . 



DlstiMUVo of MtLgJm BiTor at MtLgU for 1618. 
Brataaro Afm, 680 Sqnaro lltlea. Amtuda, 6,568 Foot Abora Boa ItorBl, 

Day Jan. Feb. Mar. 

1 

2 

3 

4 

6 

6 

7 

8 

9 ~ 

10 

11 

12 

13 

14 

16 

16 

17 143 



Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. Dec 


314 


466 


2220 


2800 


376 


166 


208 


156 


336 


676 


1980 


2580 


350 


166 


201 


166 


360 


640 


2690 


2360 


332 


161 


196 


162 


370 


710 


3110 


2140 


341 


161 


201 


162 


281 


1410 


3240 


1930 


375 


161 


195 


156 


268 


1610 


3370 


1720 


400 


165 


196 


166 


266 


1620 


4060 


1610 


400 


166 


190 


152 


242 


1740 


4340 


1310 


400 


196 


.190 


156 


273 


1980 


4760 


1210 


376 


266 


196 


156 


350 


1740 


6040 


1210 


341 


400 


195 


166 


370 


1410 


6880 


1210 


332 


455 


201 


152 


485 


1510 


6300 


1210 


314 


456 


208 


156 


608 


1860 


6160 


1210 


305 


428 


208 


156 


676 


1980 


6300 


1120 


289 


400 


201 


156 


675 


1980 


6160 


1030 


281 


400 


195 


156 


465 


2220 


5600 


988 


273 


428 


190 


156 


390 


2340 


5460 


945 


227 


341 


185 


156 


360 


2590 


5040 


905 


221 


305 


180 


15JS 


350 


2460 


4760 


785 


214 


273 


176 


152 


242 


2460 


4620 


748 


208 


242. 


175 


152 


227 


2460 


5040 


710 


208 


214 


170 




250 


2690 


6180 


608 


201 


208 


170 




297 


2860 


5040 


675 


190 


195 


170 




341 


3240 


5040 


575 


180 


201 


166 




360 


3370 


4900 


545 


180 


265 


161 




455 


3240 


4620 


515 


175 


236 


161 




576 


3110 


4220 


515 


175 


221 


161 




485 


3240 


3920 


455 


175 


195 


166 




455 


2980 


3240 


428 


170 


201 


161 




400 


2720 


3020 


400 


170 


208 


161 






2460 




•376 


165 




156 




11304 


66450 


136190 


34622 


8342 


7873 


6676 


3096 


377 


2110 


4610 


1120 


269 


262 


183 


156 


608 


3370 


6300 


2800 


400 


466 


208 


166 


227 


455 


1980 


375 


165 


161 


156 


152 


22400 


130000 


268000 


68900 


16500 


16600 


11300 


6150 



18: 161 

19 170 

20 192 

21 175 

22 175 

23 182 

24 195 

25 208 

26 231 

27 277 

28 269 

29 235 

30 266 

31 281 

Total 3169 

Mean 211 

Max 281 

Mln 143 

Acre-ft 6280 

Unless otherwise noted, all discharges are in cubic feet per second. 
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BUicliarflre of Komestake Greek near (Red Ollff for 1917. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.-. 

Max 

Min 

Acre-ft. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 : 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 ' 

29 

30 

31 

Total 
Mean..- 

Max 

MIn 

Acre-ft. 



BralnaiT* 

Jan. Feb 



64 

Mar. 



22 



22 



Square 

Apr. 
19 
19 
19 
19 
.19 
19 
19 
19 
19 
19 
22 
35 
50 
100 
50 
45 
45 
48 
45 
40 
60 
90 
116 
100 
96 
100 
120 
90 
70 
60 



1572 

52.4 

120 

19 

3120 



XUes. 

May 

64 

80 

62 

63 

64 

62 

61 

60 

58 

56 

54 

80 

130 

190 

250 

304 

319 

330 

335 

300 

250 

2.20 

194 

208 

202 

190 

150 

102 

111 

130 

150 

4829 

156 

335 

54 

9590 



Altitude, 8,598 Feet Above 8ea ]beTeL 



IMacliarg'e of Komeatake 
Brainaffe Area, 64 Square MUee. 
Jan. Feb. Mar. Apr. May 



8.5 



5.6 



36 
38 



45 
50 
54 
56 
54 
52 
50 
45 
50 
60 
70 
80 
87 
75 
70 
65 
60 
55 
50 
40 
36 
38 
40 
42 
44 
50 
65 
60 
60 
60 

l'6*6"3 

55.4 

87 

36 

3300 



65 
75 
85 
90 
100 
224 
240 
250 
200 
190 
144 
148 
150 
152 
200 
250 
290 
320 
350 
380 
415 
445 
475 
510 
542 
600 
450 
400 
350 
300 
250 
8640 
275 
542 
65 
16900 



June 
130 
128 
130 
200 
440 
310 
270 
310 
368 
385 
600 
500 
520 
390 
304 
368 
700 
730 
760 
760 
740 
730 
730 
670 
620 
608. 
690 
570 
540 
620 



14801 
493 
750 
128 

29300 



July 
500 
480 
. 460 
450 
430 
420 
368 
350 
330 
310 
288 
260 
250 
220 
200 
180 
172 
174 
178 
180 
178 
175 
174 
172 
185 
206 
183 
160 
140 
125 
111 
8009 
258 
500 
111 

15900 



Aug. 
90 
74 
68 
65 
63 
63 
62 
61 
60 
60 
60 
59 
59 
68 
56 
54 
52 
49 
46 
43 
40 
37 
34 
30 
26 
28 
30 
32 
30 
29 
27 
1545 
49.8 
90 
26 
3060 



Sept. 
25 
23 
21 
19 
20 
21 
23 
24 
24 
24 
24 
24 
25 
28 
33 
25 
22 
20 
19 
18 
18 
17 
17 
16 
16 
15 
15 
14 
14 
14 



618 

20.6 

33 

14 

1230 



Oct. 

14 

13 

13 

12 

12 

12 

11 

11 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

8 

11 

11 

10 

10 

9 

9 

S 

8 

9 

10 

12 

14 

325 

10.5 

14 

8 

646 



Nov. 
16 
16 
18 
20 
22 
19 
20 
22 
22 
24 
22 
20 
18 
16 
15 
16 
1 
1 
1 
1 
1 

13 
13 
13 
13 
12 
12 
12 
10 
10 



Dec. 



482 

16.1 

24 

10 

968 



Greek near Bed Ollff for 1918. 
Altitude, 8,598 Feet Above Sea ]bevel. 



June 
190 
190 
360 
642 
600 
660 
700 
750 
780 
850 
900 
900 
900 
900 
860 
820 
800 
790 
•780 
770 
800 
1000 
1200 
1300 
740 
580 
500 
400 
363 
340 



21245 

708 

1300 

190 

42100 



July 

320 

300 

280 

260 

240 

220 

200 

180 

IBX 

161 

X56 

152 

148 

144 

140 

136 

128 

120 

112 

104 

96 

90 

86 

82 

78 

74 

70 

66 

64 

61 

65 

4484 

146 

320 

65 

8920 



Aug. 
50 
48 
70 
80 
70 
64 
62 
62 
61 
61 
60 
38 
35 
32 
30 
30 
30 
30 
30 
22 
20 
20 
17 
16 
16 
16 
16 
15 
16 
16 
16 

1138 

36.7 

80 

15 

2260 



Sept. 
16 
17 
17 
18 
20 
26 
60 
76 
86 
90 
100 
80 
66 
61 
66 
51 
48 
44 
40 
36 
32 
28 
23 
60 
76 
66 
46 
40 
40 
42 



Oct. Nov. 



Unless otherwise noted, all discharires are in cubic feet per 



1438 

47.9 

100 

16 

^2850 

second. 



Dec. 



17 b 








ninet:eenth biennial report 
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Bisoharflre of Turkey Creek at Bed Cliff for 1917. 






! 




Bralnasre Area, 27 Sqnare Miles. 


Altitude, 8,598 Feet 


AboTe 


Sea IieTeL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


6.4 


4.4 


4.8 


6.6 


16 


35 204 


18 


8.9 


4.6 


4.4 


4.0 


2 


6.1 


4.6 


4.4 


7.0 


12 


39 183 


18 


8.6 


4.6 


4.5 


4.1 


3 


5.8 


4.5 


4.6 


5.2 


13 


60 169 


18 


8.3 


4.0 


4.6 


4.2 


4 


5.5 


4.5 


4.5 


6.6 


16 


80 149 


17 


8.0 


4.2 


4.7 


4.0 


5 


5.2 


4.4 


4.4 


8.6 


16 


79 129 


16 


7.8 


4.2 


4.8 


4.0 


6 


5.2 


4.4 


4.4 


4.8 


14 


80 122 


16 


7.8 


4.0 


7.0 


4.0 


7 


4.6 


4.4 


4.4 


5.6 


12 


79 116 


16 


8.0 


4.0 


6.5 


4.0 


a 


4.0 


4.2 


4.8 


7.0 


13 


89 98 


14 


7.8 


4.0 


6.0 


4.0 


9 


4.2 


4.8 


4.6 


8.3 


12 


129 79 


14 


7.7 


3.9 


6.4 


4.0 


10 


4.6 


4.4 


4.5 


8.6 


12 


163 68 


15 


7.6 


3.9 


7.2 


4.0 


11 


4.8 


4.6 


4.5 


9.2 


12 


197 67 


14 


7.2 


4.0 


6.8 


4.0 


12 


5.0 


4.8 


4.4 


9.5 


13 


211 67 


14 


7.2 


4.2 


4.8 


4.0 


13 


4.8 


5.0 


4.8 


10.0 


22 


240 64 


14 


7.4 


4.0 


5.2 


4.2 


14 


4.8 


4.6 


4.8 


12.0 


32 


255 55 


13 


7.6 


4.0 


5.2 


3.8 


15 


4.4 


4.6 


4.4 


11.0 


33 


255 49 


13 


7.6 


3.9 


5.2 


4.4 


16 


4.8 


4.4 


4.4 


9.5 


59 


270 43 


13 


7.0 


4.3 


4.4 


4.3 


17 


4.8 


4.4 


4.4 


11.0 


75 


293 42 


12 


6.4 


4.7 


4.0 


4.2 


18 


4.8 


4.4 


4.6 


11.0 


90 


316 39 


12 


6.2 


5.0 


4.0 


4.0 


19 


4.6 


4.4 


4.8 


11.0 


93 


800 39 


12 


5.8 


5.4 


4.1 


4.0 


20 


5.2 


4.4 


4.2 


9.5 


74 


316 38 


11 


5.4 


3.9 


4.2 


4.0 


21 


4.4 


4.6 


7.4 


15.0 


55 


316 36 


11 


5.8 


3.9 


4.0 


3.9 


22 


4.6 


5.6 


4.2 


21.0 


44 


300 . 32 


11 


5.8 


3.9 


4.0 


4.0 


23 


4.4 


4.4 


7.4 


27.0 


36 


316 27 


11 


5.7 


4.2 


4.0 


4.2 


24 


4.0 


4.5 


6.2 


27.0 


37 


286 36 


11 


5.6 


3.9 


4.0 


4.4 


25 


4.4 


4.7 


5.8 


25.0 


41 


255 30 


10 


5.4 


4.0 


4.3 


^4.4 


26 


4.2 


4.8 


5.4 


24.0 


45 


270 26 


10 


5.2 


3.9 


4.6 


4.4 


27 


4.4 


4.4 


7.0 


20.0 


40 


255 26 


10 


5.2 


3.9 


4.2 


4.4 


28 


4.4 


4.8 


5.8 


18.0 


36 


240 25 


11 


5.2 


4.0 


4.2 


4.4 


29 


4.4 




7.6 


16.0 


31 


225 24 


10 


5.2 


4.1 


4.3 


4.4 


30 


4.2 




8.0 


14.0 


34 


225 23 


10 


5.2 


4.2 


4.4 


4.4 


31 


4.8 




6.2 




37 


19 


10 




4.4 




4.4 


Total 


147.8 


128.0 


161.7 


379.0 


1075 


6174 2125 


405 


202.6 


129.2 


14'6.'6 


128.5 


Mean.— 


4.77 


4.57 


5.22 


12.6 


34.7 


206 68.5 


13.1 


6.75 


4.17 


4.87 


4.15 


Max 


6.4 


5.6 


8.0 


27 


93 


316 204 


18 


8.9 


5.4 


7.2 


4.4 


Min 


4.0 


4.2 


4.2 


4.8 


12 


35 19 


10 


5.2 


3.9 


4.0 


3.8 


Acre-ft. 


293 


254 


321 


750 


2130 


12300 4210 


806 


402 


256 


290 


255 










Creek at Bed 


Cliff for 1918. 










BralnaiT* Area, 27 Bqnare 


Xlles. 


Altitude, 8,598 Feet Above 


Sea IieTel. 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


4.4 


4.0 


4.6 


















2 


4.4 


4.2 


4.6 






* 












3 


4.4 


4.2 


4.6 












• **..•* 






4 


4.2 


4.2 


4.6 


















5 


4.4 


4.2 


4.6 


















6 


4.4 


4.2 


4.6 


















7 


4.4 


4.4 


5.0 










" 








8 


4.2 


4.4 


5.0 


















9 


4.2 


4.2 


4.9 












• 






10 


4.0 


4.2 


4.9 


















11 


4.2 


4.2 


4.8 


















12 


4.4 


4.2 


4.8 




t 






— 1 








13 


4.3 


4.2 


6.0 


















14 


4.2 


4.2 


7.2 










- 








15 


4.2 


4.2 


5.0 


















16 


4.2 


4.2 


4.6 


















17 


4.4 


4.2 


5.0 


















18 


4.4 


4.2 


5.4 


















19 


4.4 


4.6 


5.4 










t 








20 


4.3 


4.4 


4.6 


















21 


4.2 


4.2 


7.2 


















22 


4.2 


5.0 


5.6 



















23 


4.2 


5.0 


6.6 



















24 


4.2 


5.0 


7.0 


















25 


4.2 


5.0 


7.4 


















26 


4.2 


4.2 


8.9 


















27 


4.2 


4.2 


8.9 


















28 


4.2 


4.2 


7.6 


















29 


3.9 




8.3 


















30 


4.2 




9.5 



















31 


4.2 




10.0 


















Total 


131.9 


121.6 


187.0 


















Mean .... 


4.25 


4.34 


6.03 


















Max 


4.4 


5.0 


10 


















Min 


3.9 


4.0 


4.6 


















Acre-ft. 


261 


241 


321 


















Unless otherwise noted, 


all discharges 


are in cubic feet per 


second. 






^ 
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ROARING PORK AT ASPEN 

Location. — At the bridge near the old power plant at Aspen, above 
Castle, Maroon and Hunter Creeks. 

Records Available. — January 1, 1911, to April 30, 1918. 

Drainage Area. — 109 square miles. 
Gage. — Vertical staff. 

Channel. — Practically permanent. 

Discharge Measurements. — Made by wading, except during high 
water, when bridge is used. 

Winter Flow. — Ice causes backwater during the winter; discharge 
measurements are made to determine the winter flow. 

diversions. — The Salvation ditch, which has a decree for 58 second- 
feet, diverts water above the station usually from the middle of May to 
the middle of September. 

Accuracy. — Results are reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 

ROARING FORK BELOW ASPEN 

Location. — In Sec. 1, T. 10 S., R. 85 W., two miles below Aspen at 
the first highway bridge. Nearest tributary above is Castle Creek, and 
below. Maroon Creek. 

Records Available.— October 18, 1913, to June 30, 1918. 

Drainage Area. — 223 square miles. 

Gage. — Vertical staff. 

Control. — Shifts slightly at high water. 

Discharge Measurements. — Made from two-span bridge. 

Winter Flow. — Ice causes little or no backwater during the winter 
months, as shown by discharge measurements. 

Diversions. — Between the station at Aspen and this one there are a 
number of small diversions, some of which return the water to the river 
above this station. The Roaring Fork Light and Power Company diverts 
water from Maroon Creek into Castle Creek, and thence into Roaring 
Fork above the station. 

Accuracy. — Results considered reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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NINETEENTH BIENNIAL REPORT 



Draiaag'* Ar»«, 109 

Day Jan. Feb. Mar. 

1 44 41 19 

2 51 38 28 

3 43 39 26 

4 49 47 28 

5 44 40 43 

6 41 47 28 

7 66 36 32 

8 57 38 39 

9 59 42 34 

10 61 • 41 34 

11 61 34 38 

12 44 44 38 

13 36 46 40 

14 45 40 34 

15 61 39 36 

16 56 61 44 

17 • 67 34 32 

18 47 39 65 

19 56 35 45 

20 62 38 50 

21 42 47 69 

22 40 43 25 

23 44 60 21 

24 43 43 23 

25 39 45 47 

26 43 40 32 

27 39 23 40 

28 52 32 44 

29 47 49 

30....:... 61 54 

31 41 55 

Total 1501 1131 1171 

Mean.... 48.4 40.4 37.8 

Max 66 51 59 

Mln 36 23 19- 

Acre-ft. 2980 2240 2320 



of Boarlnir Fork BlT«r at Asp«B for 1917. 
Squftro ICllos. Altitude, 7,931 Foot AbOTO 8oa :LotoL 



Apr. 
42 
47 
45 
34 
29 
43 
27 
40 
41 
36 
44 
60 
55 
53 
42 
67 
45 
41 
42 
49 
43 
92 
95 
106 
112 
97 
88 
80 
54 
50 



1687 

56.2 

112 

27 

3340 



May 

62 

67 

59 

61 

60 

. 60 

62 

61 

76 

72 

60 

67 

89 

123 

175 

255 

380 

380 

552 

380 

272 

240 

200 

200 

200 

212 

137 

129 

139 

131 

146 

5107 

165 

552 

59 

lOIOO 



June 

148 

137 

188 

322 

440 

272 

342 

462 

775 

1180 

1180 

1060- 

1240 

1440 

1630 

1700 

1910 

2050 

1980 

1840 

1700 

1700 

1770 

1700 

1770 

1840 

1700 

1630 

1560 

1630 



37296 

1240 

2050 

137 

73800 



July 

1440 

1370 

1180 

1180 

1120 

1060 

885 

885 

1000 

940 

886 

940 

725 

675 

625 

552 

485 

462 

486 

630 

462 

420 

380 

440 

400 

775 

530 

400 

326 

360 

342 

22258 

718 

1440 

325 

44100 



Aug. 

290 

240 

225 

200 

200 

188 

175 

148 

146 

146 

164 

142 

164 

146 

152 

131 

125 

116 

109 

110 

98 

94 

88 

102 

98 

98 

98 

105 

88 

79 

74 

4339 

140 

290 

74 

8610 



Sept. 
76 
70 
65 
61 
59 
61 
74 
63 
63 
61 
62 
70 
66 
82 
71 
70 
66 
61 
59 
59 
60 
69 
59 
56 
55 
63 
62 

^7 
54 



1904 

63.5 

82 

54 

3780 



Oct. 
66 
62 
49 
66 
54 
64 
56 
56 
54 
50 
47 
45 
45 
44 
44 
45 
48 
40 
44 
48 
45 
48 
44 
48 
60 
47 
50 
59 
54 
57 
55 

1563 

50.1 
62 
40 

3080 



Nov. 
60 
56 
56 
64 
55 
54 
54 
64 
49 
49 
45 
49 
47 
54 

^ 60 
54 
54 
54 
54 
56 
53 
49 
51 
49 
49 
49 

■ 47 
39 
50 
49 



1543 

51.4 

60 

39 

3060 



Dec. 
50 
49 
51 
4S 
53 
64 
49 
47 
61 
50 
47 
47 
43 
47 
49 
40 
44 
42 
47 
44 
40 
40 
44 
43 
39 
41 
38 
39 
39 
38 
35 

1383 

44.6 
54 
85 

2740 



DralnaiT* Aroa, 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


1 


34 


36 


41 


54 


2 


38 


42 


42 


61 


3 


41 


40 


44 


63 


4 


40 


38 


42 


56 


5 


39 


41 


39 


36 


6 


38 


39 


45 


47 


7 


41 


40 


34 


47 


8 


38 


43 


41 


49 


9 


38 


47 


36 


53 


10 


38 


43 


35 


65 


11.- 


31 


42 


38 


71 


12 


39 


40 


36 


83 


13 


42 


40 


33 


83 


14 


42 


38 


35 


86 


15 


43 


35 


36 


79 


16 


40 


41 


46 


68 


17 


41 


44 


44 


66 


18 


38 


38 


43 


63 


19 


40 


33 


40 


61 


20 


38 


35 


41 


63 


21 


40 


35 


41 


55 


22 


42 


36 


41 


62 


23 


41 


38 


42 


61 


24 


36 


43 


42 


• 62 


25 


41 


39 


41 


72 


26 


42 


40 


42 


74 


27 


43 


38 


47 


79 


28 


41 


39 


41 


75 


29 


38 




42 


61 


30 


41 




45 


65 


31 


40 




54 




Total 


1224 


1103 


1268 


l'9'26 


Mean.... 


39.5 


39.4 


40.9 


64.0 


Max 


43 


47 


64 


86 


Min 


31 


33 


33 


36 


Acre-ft. 


2430 


2190 


2510 


3810 



Dischar^ of (Boarlnir Fork at Aapon for 1918 
109 Bqnaro IfUos. Altltudo, 7,931 Foot AbOTo 

May June July Aug. Sept. 



Boa :LotoL 
Oct. Nov. 



Dec. ' 



7JLb* mm A %M -^ ••^.•^w^ «*«r«.W m»--«^M.w ••>>•• .....a «...•• ....•• »-.«•• 

Unless otherwise noted, all discharges are in cubic feet per second. 



STATE ENGINEER, COLORADO 

SMschariT* of Boarlnif 7ork BiT«r Below Aspen for 1917. 

Drainaff* Ana, 109 Baaai« miss. Altitud*. 7,931 T%%\ Above B«a 1m^%\, 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. 

1 148 127 104 106 182 370 2690 660 278 414 194 

2 ..: 164 125 106 104 180 387 2080 610 255 350 193 

3 160 123 109 108 178 430 1920 540 232 300 192 

4. ^ 154 126 111 112 181 490 1760 495 220 250 184 

5 160 1?8 115 114 184 755 1640 495 222 200 177 

6 169 126 110 118 176 640 1480 495 225 220 180 

7 185 123 106 109 169 760 1350 495 230 240 183 

8 183 120 110 109 ~ 169 900 1400 480 223 260 186 

9 180 116 112 109 169 1070 1460 470 217 287 18'9 

10 170 114 111 109 169 1260 1570 450 217 260 192 

11 135 112 114 120 190 1250 1400 440 217 221 192 

12 128 118 118 135 208 1120 1280 428 235 190 192 

13 115 109 123 .128 240 1600 1130 414 238 161 192 

14 123 115 128 135 297 2220 1040 414 242 169 192 

16 128 120 132 128 360 2300 1000 415 236 165 174 

16 128 128 134 140 480 2370 945 420 232 162 154 

17 127 123 .135 136 620 2540 890 425 225 159 155 

18 123 123 140 132 760 2780 860 414 223 156 156 

19 126 123 118 135 756 2880 830 400 220 152 158 

20 128 123 140 142 755 2880 830 387 218 148 161 

21 128 124 110 118 756 2860 800 360 215 150 162 

22 128 124 108 185 468 2860 820 320 214 155 164 

23 128 122 108 200 430 2860 830 287 213 155 166 

24 128 118 114 245 400 2880 830 298 214 158 169 

25 128 116 120 275 380 2920 840 305 217 161 166 

26 128 114 104 269 3j82 2960 1200 315 222 166 164 

27 128 107 109 234 350 2690 960 325 224 169 161 

28 128 105 114 251 340 2640 720 313 224 172 160 

29 128 114 180 350 2620 720 307 225 184 155 

30 132 114 184 355 2690 720 290 225 196 154 

31 130 114 362 720 280 195 

Total 4338 3351 3605 4569 10974 56972 36716 12737 6768 6313 5217 

Mean... 140 120 116 162 354 1900 1180 411 226 204 174 

Max 185 128 140 276 760 2960 2690 660 278 414 194 

Mln 115 105 104 104 169 370 720 280 213 148 154 

Acre-ft. 8610 6660 7130 9040 21800 113000 72600 25300 13400 12500 10400 

Dlflcharg'* of Boarlnff Fork B«low Aspsn for 1918. 

Draiaag'* Ar«a, 109 Bqtiar* lIlUs. Altitud*, 7,931 r««t Above 6«a :l«t«L 
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Dec. 
145 
140 
132 
131 
130 
127 
126 
136 
146 
158 
151 
151 
151 
161 
151 
161 
151 
151 
151 
148 
144 
138 
138 
138 
138 
138 
138 
138 
138 
130 
126 

4359 
141 
158 
126 

8670 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June July 


Augr. Sept. 


1 


135 


106 


115 


141 


217 


785 




2 


141 


114 


116 


177 


230 


800 




3 


139 


117 


117 


180 


320 


1100 




4 


137 


120 


119 


170 


408 


1400 




5 


135 


123 


123 


160 


450 


1700 




6 


138 


126 


120 


154 


490 


2000 




7 


141 


128 


118 


156 


550 


2280 




8 


138 


120 


116 


158 


581 


2930 




9 


133 


114 


114 


161 


550 


3000 




10 


130 


114 


114 


180 


519 


4000 




11 


125 


114 


114 


198 


480 


4500 




12 


123 


114 


114 


216 


450 


5000 




13 


130 


114 


114 


217 


408 


5000 




14 


141 


114 


120 


210 


600 


4800 




15 


141 


114 


130 


205 


600 


4500 




16 


141 


114 


135 


200 


700 


4170 




17 


141 


120 


135 


190 


800 


4200 




18 


141 


125 


136 


180 


937 


4000 




19 


141 


128 


137 


175 


980 


3500 




20 


130 


128 


138 


177 


1020 


3450 




21 


123 


128 


139 


165 


1100 


3350 




22 


124 


130 


140 


169 


1200 


3270 




23 


126 


135 


141 


172 


1400 


2800 




24 


128 


130 


141 


185 


1600 


2590 




25 


116 


120 


141 


198 


1600 


2540 




26 


106 


114 


148 


212 


1350 


2490 




27 


96 


114 


154 


234 


1240 


2440 




28 


86 


114 


162 


230 


1100 


2390 




29 


76 




150 


226 


1000 


2330 




30 


86 




148 


222 


900 


2280 




31 


96 




143 




800 






Total 


3884 


3352 


4042 


56i8 


24280 


89595 




Mean.... 


125 


120 


130 


187 


783 


2990 






141 


135 


154 


234 


1500 


5000 




Min 


76 


106 


114 


141 


217 


786 




Acre-ft. 


7690 


6660 


7990 


11100 


48100 


178000 





Oct. 



Nov. 



Dec. 



Unless otherwise noted, all dischargees are in cubic feet per second. 
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ROARING FORK AT GLENWOOD SPRINGS 

Location. — On bridge 500 feet above the mouth of the river in Glen- 
wood Springs. Nearest important tributary enters about 3 miles above 
the station. 

Records Available. — April 6, 1906, to September 30, 1909 ; Septem- 
ber 21, 1910, to November 30, 1918. 

Drainage Area. — 1,450 square miles. 

Gage. — November 20, 1915, a new slope gage established 800 feet 
above bridge. Recording gage installed October 27, 1917. 

Channel. — Practically permanent, but rough. Extremely high 
water in Grand River may cause backwater at the gage. Measurements 
made at stages as high as 5.7 feet on Roaring Fork, and 9.2 feet on Grand 
River have shown no backwater effect. 

Discharge Measurements. — Made from highway bridge. 

Winter Flow. — Surface ice rarely forms entirely across the river, 
but slush and anchor ice frequently occur. Discharge measurements 
sometimes show backwater from ice. 

Diversions. — There are court decrees for diversions of 196 second- 
feet from Roaring Fork above the station, and 795 second-feet from the 
various tributaries. 

Accuracy. — Conditions are favorable for accurate results; estimates 
should be reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 

CASTLE CREEK NEAR ASPEN 

Location. — In Sec. 35, T. 10 S., R. 85 W., in the Sopris National 
Forest, on the highway bridge 4 miles above Aspen. No tributary be- 
tween the station and the mouth of the creek except small gulches that 
carry spring run-off. Nearest tributary above, Conundrum Creek, enters 
one mile upstream. 

Records. Available. — February, 16, 1911, to November 22, 1918. 

Drainage Area. — 72 square miles. 

Gage. — Automatic gage. 

Channel. — Slightly shifting. 

Discharge Measurements. — Made from car and cable during high 
water and by wading at low stages. 

Winter Flow. — Affected by ice and discharge measurements are 
made to determine the flow. 

Diversions. — No water is diverted above the station. The Roaring 
Fork Light & Power Co. and the Newman mine divert water from Castle 
Creek below the station. 

Accuracy. — Results considered excellent except for latter part of 
1916, 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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DischariT* of 
DrainaiT* Area, 1,450 

Day Jan. Feb. Mar. 

1 532 475 - 390 

2 540 475 445 

3 575 475 390 

4 540 508 465 

5 445 540 540 

6 508 527 508 

7 !.... 491 488 475 

8 475" 488 475 

9 508 475 475 

10 457 508 488 

11 508 491 488 

12 575 475 488 

13 495 457 475 

14 5(F2 445 463 

15 508 445 508 

16 508 415 488 

17 540 475 463 

18 508 445 469 

19 554 445 475 

20 540 445 488 

21 540 445 475 

22 540 445 463 

23 575 445 475 

24 575 445 475 

25 540 462 445 

26 540 508 445 

27 495 475 475 

28 518 415 960' 

29 540 728 

30 475 1060 

31 475 770 

Total 16122 13137 16227 

Mean...- 520 469 523 

Max 575 540 1060 

Min 445 415 390 

Acre-ft. 32000 26000 32200 



Boarlnsr Fork at Ctlenwood Spring's for 1917. 
Square Miles. Altitude, 5,747 Feet Above Sea ^LeveL 



Apr. 

690 

610 

508 

540 

508 

508 

508 

639 

770 

860 

770 

815 

960 

960 

865 

770 

575 

475 

580 

685 

728 

994 

1260 

1480 

1710, 

2540 

1970 

1840 

1710 

1580 



May 

1450 
1320 
1260 
1260 
1260 
1210 
1160 
1210 
1160 
1160 
1380 
1590 
1990 
2390 
4380 
5010 
5160 
5310 
5460 
4720 
3980. 
3590 
3400 
3590 
3400 
3030 
2860 
2700 
2860 
3040 
3210 



June 

3030 

2700 

3440 

4180 

4800 

3980 

4800 

5620 

6440 

7480 

8520 

7720 

8520 

9080 

10500 

10700 

10900 

11000 

11100 

11100 

11100 

9920 

10200 

10500 

10800 

11100 

11100 

10500 

10500 

10200 



July 
9640 
9080 
8250 
7980 
7720 
7460 
7200 
7200 
7200 
6690 
6440 
6190 
5700 
5400 
5100 
4800 
4590 
4380 
4180 
3980 
4180 
3980 
3780 
4590 
3780 
3980 
3980 
3780 
3680 
3590 
3400 



29408 

980 

2540 

475 



85500 251530 171900 

2760 8380 5550 

5460 11100 9640 

1160 2700 3400 



Aug. 
2860 
2540 
2240 
2240 
1920 
1590 
1650 
1710 
1840 
1710 
2100 
1970 
1840 
1840 
1710 
1590 
1590 
1590 
1540 
1480 
1370 
1320 
1210 
1280 
1350 
1410 
1480 
1370 
1210 
1210 
1010 
51770 
1670 
2860 
1010 



58300 170000 499000 341000 103i}00 



Sept. 

1010 

1010 

1010 

1010 

910 

1010 

1370 

1160 

1180 

1010 

1010 

1480 

1590 

1420 

1210 

1210 

1210 

1110 

1110 

1110 

1010 

1010 

1010 

1010 

910 

910 

910 

910 

910 

910 

910 

32640 

1090 

1590 

910 

64900 



Oct. 
860 
910 
910 
910 
815 
815 
815 
815 
815 
770 
792 
815 
728 
728 
728 
685 
728 
728 
•728 
728 
728 
728 
728 
685 
696 
708 
719 
728 
685 
685 
744 

23657 
763 
910 
685 

46900 



Nov. 
762 
770 
770 
753 
719 
702 
678 
648 
625 
603 
596 
596 
589 
610 
610 
610 
603 
589 
561 
582 
582 
589 
582 
575 
582 
589 
589 
540 
568 
568 



18740 
625 
770 
540 

37200 



Dec. 
568 
575 
589 
547 
561 
540 
561 
508 
520 
554 
520 
540 
520 
554 
534 
475 
475 
508 
508 
501 
494 
494 
520 
508 
501 
494 
494 
488 
475 
475 

15'6'()i 
503 
589 
475 

30900 



Dlscharsre of Boarinsr Fork at Olenwood Spring's for 1918. 



Drainage Area, 1,450 Square Kiles. 

Jan. Feb. Mar. Apr. May 



Day 

1 475 433 410 

2 482 439 427 

3 482 4S2 451 

4 482 463 433 

5 482 469 451 

6 501 463 514 

7 439 463 514 

8 508 451 554 

9 514 380 582. 

10.. 482 400 56^ 

11. 380 421 625 

12 385 433 662 

13 482 445 920 

14 501 410 662 

15 508 427 603 

16 501 390 540 

17 475 439 540 

18 494 482 540 

19 514 451 575 

20 494 439 540 

21 415 439 540 

22 410 433 575 

23 s 463 457 575 

24 501 501 610 

25 514 482 648 

26 527 390 685 

27 520 457 770 

28 488 433 770 

29 469 728 

30 488 728 

31 494 815 

Total 14870 12372 18555 

Mean.... 480 442 599 

Max 527 501 920 

Min 380 380 410 

Acre.-ft. 29500 24500 36800 



Altitude, 5,747 Feet Above Sea £eveL 

June July Aug. Sept. Oct. Nov. 



Dec. 



. 860 1280 3210 4590 

910 1420 3210 4380 

860 1590 4380 4180 

860 2040 5700 4380 

815 2540 6690 4180 

728 3030 7460 3780 

728 3210 8520 3590 

685 3030 8800 3400 

728 3030 9920 3400 

860 2700 11400 3210 

960 2390 13600 3400 

1160 2100 14200 3030 

1240 2100 14900 3030 

1360 2700 15200 2860 

1220 3400 14200 2700 

1080 4380 13900 2540 

980 4800 13300 2390 

910 4590 13000 2390 

842 4380 11100 2240 

770 4800 11100 2110 

788 4590 11100 2110 

797 4800 11400 1970 

860 5460 11400 1840 

1010 6190 10800 1840 

1160 5940 9360 1710 

1260 5700 8520 1710 

1420 5010 7720 1590 

1240 5010 6440 1480 

1120 .4590 5940 1420 

1140 3980 5230 1420 

3590 1320 

29351 114370' 291700 84170 

-878 3690 9720 2720 

1420 6190 15200 4590 

685 1280 3210 1320 

58200 227000 578000 167000 



1260 

1260 

1260 

1210 

1210 

1260 

1260 

1210 

1160 

1110 

1110 

1110 

1110 

1060 

1110 

1060 

1010 

960 

910 

860 

860 

815 

770 

770 

770 

770 

728 

728 

728 

685 

685 

30809 

994 

1260 

685 

61100 



685 

728 

728 

815 

960 

1060 

1010 

960 

1110 

1590 

1780 

1480 

1370 

1260 

1210 

1160 

1110 

1160 

1010 

1010 

960 

910 

910 

1060 

1060 

1010 

1010 

960 

910 

910 

3 me 

1060 

1780 

685 

63100 



880 
860 
870 
842 
842 
833 
815 
788 
806 
910 
920 
880 
833 
824 
806 
797 
815 
815 
806 
T8S 
806 
824 
824 
833 
890 
842 
824 
860 
851 
860 
842 

25986 
838 
920 
788 

51500 



851 
842 
833 
815 
815 
797 
762 
719 
702 
710 
719 
728 
702 
710 
719 
719 
662 
648 
678 
678 
655 
655 
625 
640 
640 
568 
554 
603 
603 
568 

20926 
697 
851 
554 

41500 



Unless otherwise noted, all discharges are in cubic feet per second. 
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NINETEENTH BIENNIAL REPORT 



Dlflohaiv* of Caatto 
Dralnaff* Ar«a, 79 Bauar* mi**. 

Day Jan. Feb. Mar. Apr. 

1 34 26 26 31 

2 34 27 24 

3 34 28 24 

4 34 29 25 

5 34 29 26 

6 34 29 26 

7 34 29 28 

8 34 28 29 

9 34 28 29 

10 34 27 29 

11 32 26 28 

12 30 26 28 

13 27 26 29 

14 29 26 29 

15 29 26 28 

16 29 25 28 

17 29 25 37 

18 29 26 35 

19 29 27 28 

20 29 28 28 

21 29 i29 27 

22 29 29 28 

23 2"9 29 29 

24 29 29 30 

25 29 29 28 

26 29 29 29 

27 29 28 30 

28 29 26 30 

29 29 33 

30 29 34 

31 29 33 

Total 951 769 895 1137 

Mean... 30.7 27.5 28.9 37.9 

Max 34 29 37 56 

Min 27 25 24 30 

Acre-ft. 1890 1530 1780 2260 



33 
31 
31 
31 
32 
30 
31 
33 
33 
33 
34 
37 
37 
35 
34 
34 
33 
33 
33 
36 
45 
48 
52 
55 
56 
50 
47 
46 
43 



May 

43 

45 

45 

44 

43 

41 

43 

42 

44 

46 

53 

60 

77 

105 

157 

190 

194 

201 

188 

168 

146 

132 

132 

132 

130 

128 

121 

123 

126 

126 

121 

3246 

105 

201 

41 

6460 



H«ar ABp«n for 1917. 
Altituda, 7,931 Tmmt AbOT* 

June July Augr. Sept. 

117 680 236 97 

121 656 221 93 

144 620 203 91 

183 590 199 90 

203 558 194 91 

194 575 199 95 

214 532 188 105 

252 540 179 101 

335 508 175 98 

408 500 179 95 

402 495 181 111 

425 428 175 126 

470 408 186 107 

502 450 177 111 

550 458 175 101 

570 415 172 90 

578 382 199 82 

562 375 183 79 

546 382 168 76 

530 -352 153 74 

492 320 144 73 

i9S 300 134 70 

555 332 130 66 

600 372 126 60 

618 340 121 58 

653 465 117 58 

752 355 130 63 

746 292 126 69 

677 282 113 67 

612 282 109 64 

• 285 109 

13509 13529 5101 2561 

450 436 165 85.4 

752 680 236 126 

117 282 109 58 

26800 26800 10100 5080 



6«a :L«t«L 



Oct. 
69 
70 
64 
64 
62 
62 
62 
62 
61 
60 
60 
59 
58 
58 
56 
56 
56 
56 
56 
58 
58 
56 
55 
56 
58 
58 
55 
54 
50 
53 
52 

1814 

58.5 
70 
50 

3600 



Nov. 
52 
50 
60 
50 
49 
49 
49 
49 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 
46 
48 
46 
45 
44 
44 
44 
44 
43 
44 
44 



1418 

47.3 

52 

43 

2820 



Dec. 
44 
44 
45 
42 
45 
45 
42 
41 
44 
45 
44 
45 
44 
43 
42 
41 
42 
42 
43 
42 
41 
42 
41 
41 
41 
41 
41 
41 
40 
41 
40 

1315 

42.4 
45 
40 

2610 



Day 
1 ... 

2 ... 

3 ... 
4... 
5... 
6... 
7 ... 
8... 
9 ... 

10 ... 

11 ... 

12 ... 

13 ... 

14 ... 

15 ... 
16... 

17 ... 

18 ... 
19... 

20 ... 

21 ... 

22 ... 

23 ... 

24 ... 

25 ... 

26 ... 

27 ... 

28 ... 

29 ... 
30... 
31 ... 



DralnaiT* 

Jan. Feb 



Diseliarg'* of Ca«tl« 
72 Bqnaro ]fll«s. 



Total. 
Mean.... 

Max 

Min 

Acre-ft. 



32.0 31.5 



1970 1750 



Mar. 
32 
33 
33 
34 
35 
36 
36 
36 
34 
34 
34 
36 
35 
33 
33 
38 
33 
33 
33 
33 
33 
32 
33 
34 
35 
37 
38 
37 
36 
36 
36 

1071 

34.5 
38 
32 

2120 



Apr. 
37 
39 
37 
37 
37 
34 
34 
35 
37 
39 
41 
45 
46 
48 
42 
'41 
40 
38 
35 
36 
37 
37 
41 
41 
45 
49 
49 
45 
45 
47 



1214 

40.5 

49 

34 

2410 



May 

54 

59 

69 

79 

90 

100 

120 

140 

130 

120 

109 

105 

113 

134 

164 

192 

197 

181 

197 

210 

205 

221 

250 

280 

290 

268 

248 

248 

227 

210 

201 

5211 

168 

290 

54 

10300 



Creek Hear Aspen for 
Altitude, 7,931 Feet 
June July Augr. 



194 
199 
234 
320 
420 
520 
520 
540 
558 
650 
750 
810 
890 
890 
970 
770 
710 
630 
610 
610 
575 
558 
540 
522 
505 
505 
470 
396 
365 
382 

166 13 
554 

970 

194 

33000 



362 
351 
340 
334 
328 
322 
316 
310 
304 
298 
292 
286 
280 
260 
232 
222 
210 
200 
190 
180 
176 
165 
174 
167 
160 
156 
149 
147 
138 
132 
114 
7295 
235 
362 
- 114 
14400 



118 

122 

127 

132 

136 

149 

138 

129 

121 

121 

129 

123 

117 

132 

129 

119 

112 

104 

98 

93 

93 

89 

85 

83 

80 

78 

80 

76 

75 

73 

73 

3334 

108 

149 

73 

6640 



1918. 

Above 

Sept. 

77 

81 

85 

89 

87 

78 

76 

72 

127 

158 

143 

121 

119 

110 

117 

102 

94 

89 

83 

80 

76 

76 

78 

76 

73 

70 

65 

62 

62 

62 



2698 

89.9 

158 

62 

5350 



Bea ^LeveL 

Oct. Nov. 

• 55 

55 

54 

53 

52 

51 

49 

48 

46 

45 

45 

45 

44 

44 

43 

44. 

43 

47 

47 

46 

44 

44 

"55 ".." 

54 

55 

55 

55 

&& 
329 1044 
54.8 47.5 

55 55 

54 43 
652 2070 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second.. 



STATE ENGINEER, COLORADO 183 

MAROON CREEK NEAR ASPEN 

Location. — In Sec. 22, T. 10 S., R. 85 W., in the Sopris National 
Forest, just above the headgate of the Roaring Fork Light & Power 
Co., 5 miles above Aspen, Colo. Nearest tributary. Willow Creek, enters 
just below the station. 

Records Available.— January 1, 1911, to June 2, 1917. 

Drainage Area. — 42 square miles. 

Gage. — Vertical staff. 

Channel. — Practically permanent. 

Discharge Measurements. — ^Made by wading^ except during high 
water, when they are made from a footbridge. 

Winter Flow. — Discharge measurements indicate that ice does not 
cause backwater at this station. 

Diversions.-^One or two small diversions above the station; the 
Roaring Fork Light & Power Co. diverts water just below. 

Accuracy. — Estimates made are reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 



NORTH FORK OP PRYING PAN CREEK NEAR NORRIE 

Location. — On a highway bridge in Sec. 21, T. 8 S., R. 83 W., in the 
Sopris National Forest, about 1 mile from Norrie. No tributaries be- 
tween the station and the mouth of the creek. 

Records Available.— February 18, 1911, to March 31, 1917. 

Drainage Area. — 42 square miles. 

Gage. — ^Vertical staff. 

Channel. — Practically permanent, but rough. 

Discharge Measurements. — Made from the bridge during high water 
and by wading at ordinary stages. 

Winter Flow. — Affected by ice. 

Diversions. — No water is diverted above the station, so the records 
represent the natural run-off. 

Accuracy. — Owing to the scattering gage heights and the probable 
error in mean daily stage as determined from one reading, the estimates 
cannot be considered better than fair. 

Co-operation. — Station maintained by the United States Geological 
Survey in co-operation with the United States Forest Service. Records 
furnished by the United States Geological Survey. 



184 



NINETEENTH BIENNIAL REPORT 



PRYING PAN CREEK AT NORRIE 

Location. — At the highway bridge in Norrie, in Sec. 28, T. 8 S., R. 

83 W., in the Sopris National Forest, 1 mile above the entraiice of the 
North Fork. 

Records Available.— February 18, 1911, to March 31, 1917. 

Drainage Area. — 92 square miles. 
Gage. — Vertical staff. 

Channel. — Slightly shifting after high water. 

Discharge Measurements. — Made from the bridge. 

Winter Flow. — Ice probably causes backwater during the winter 
months. 

Diversions. — No water is diverted from this creek either above or 
below the station. 

Accuracy. — Records reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 



DlflchariTe of Karoon 
DralnaiT* Area, 42 Square lilies. 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


1 


38 


30 


29 


28 


34 


2 


36 


30 


29 


28 


34 


3 


35 


31 


29 


28 


34 


4 


34 


30 


29 


28 


33 


5 


34 


30 


29 


28 


32 


6 


34 


30 


29 


28 


32 


7 


34 


30 


29 


26 


32 


8 


33 


30 


28 


28 


32 


9 


33 


29 


28 


28 


32 


10 


33 


29 


28 


29 


33 


11 


33 


29 


28 


29 


35 


12 


33 


29 


28 


29 


38 


13 


33 


29 


28 


29 


42 


14 


33 


29 


28 


29 


46 


15 


33 


29 


28 


29 


51 


16 


33 


29 


28 


29 


65 


17 


32 


29 


28 


29 


82 


18 


32 


2f9 


28 


29 


86 


19 


32 


29 


28 


29 


86 


20 


32 


29 


28 


29 


86 


21 


32 . 


29 


27 


29 


86 


22 


32 


29 


27 


31 


67 


23 


32 


28 


27 


32 


67 


24 


32 


28 


28 


33 


69 


25 


32 


29 


27 


35 


73 


26 


32 


29 


27 


36 


75 


27 


30 


29 


27 


36 


75 


28 


30 


29 


28 


36. 


78 


29 


30 




28 


34* 


80 


30 


30 




28 


34 


80 


31 


30 




28 




78 


Total 


1012 


8i9 


869 


907 


1773 


Mean.... 


32.6 


29.2 


28.0 


30.2 


57.2 


Max 


38 


31 


29 


36 


86 


Mln 


30 


28 


27 


28 


32 


Acre-ft. 


2000 


1620 


1720 


1800 


3520 



Creek Near Aspen for 1917. 
Altitude, 8,300 Feet Above 

June July Aug. Sept. 

75 

71 



Sea ^Level. 

Oct. Nov. 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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DischariT* of Nortli Fork of Trying Fan Biver H«ar Honia 


for 1917. 




DrainaiT* Area, 42 Square Miles. Altitnde, 8,431 Feet Above 


Sea :LeveL 


Day 


Jan. 


Feb. 


Mar. Apr. May June July Aug. Sept. 


Oct. Nov. Dec. 


1 


8 


7 


7 




2 


8 


7 


7 




3 


8 


7 


7 




4 


8 


7 


7 




5 


8 


7 


7 




6 


8 


7 


7 




7 


8 


7 


7 




8 


8 


7 


7 


• 


9 


8 


7 


6 




10 


8 


7 


6 




11 


8 


7 


6 




12 


8 


7 


6 : 




13 


7 


7 


6 


- 


14 


7 


7 


6 




15 


7 


7 


6 




16 


7 


7 


6 




17 


7 


7 


6 




18 


7 


7 


6 




19 


7 


7 


6 




20 


7 


7 


6 




21 


7 


7 


6 


...... ...... .._- 


22 


7 


7 


6 ...: ^ 




23 


7 


7 


7 




24 


7 


7 


7 




25 


7 


7 


7 




26 


7 


7 


7 




27 


7 


7 


7 




28 


7 


7 


7 




29 


7 




7 


' 


30 


7 




8 





31 


7 




8 




Total 


229 


196 


205 : 




Mean.... 


7.4 


7.0 


6.6 


: 


Max 


8 


7 


8 




Min 


7 


7 


6 




Acre-ft. 


455 


389 


406 

Dlscharsre'of Frying* Fan Blver at Horrle for 1917. 






Drainasre Area, 92 Sqnare Miles. Altitude, 8,431 Feet Above 


Sea Zievel. 


Day 


Jan. 


Feb. 


Mar. Apr. May June July Aug. Sept. 


Oct. Nov. Dec. 


1 


26 


26 


24 




2 


29 


26 


22 




3 


32 


26 


22 




4 


32 


26 


20 




5 


32 


26 


18 


i. 


6 


37 


26 


18 




7 


34 


26 


18 




8 


34 


25 


20 




9 


35 


24 


20 




10 


32 


26 


22 




11 


32 


25 


21 




12 


32 


24 


20 : 




13 


32 


24 


19 




14 


32 


24 


18 




15 


32 


22 


18 




16 


32 


22 


18 




17 


32 


22 


18 




18 


32 


23 


19 




19 


28 


24 


20 




20 


28 


24 


22 




21 


27 


23 


22 




22 


26 


22 


21 




23 


28 


22 


20 




24 


29 


22 


18 




25 


28 


23 


22 : 




26 


27 


24 


26 




27 


26 


25 


29 




28 


26 


26 


32 




29 


26 




37 




30 


26 




44 




31 


26 




44 :.-. 




Total 


930 


678 


712 




Mean.... 


30.0 


24.2 


23.0 




Max 


37 


26 


44 


..V... ...... ...... 


Min 


26 


22 


18 




Acre-ft. 


1840 


1340 


1410 





Unless otherwise noted, all discharges are In cubic feet per second. 



186 NIKBTPEENTH BIENNIAL REPORT 

PRYING PAN CREEK AT THOMASVILLE 

Location. — At a private bridge in Sec. 7, T. 8 S., R. 83 W., 1,000 
feet S. W. of railroad station. Nearest tributary, Deadman Gulch, en- 
ters one-fourth mile below. 

Records Available. — January 2, 1911, to November 10, 1918. 

Drainage Area. — 175 square miles. 

Gage. — Vertical staff. Recording gage installed May 5, 1918. 

Channel. — Practically permanent, but rough. 

Discharge Measurements. — Made from the bridge during high water 
and by wading at ordinary stages. 

Winter Flow. — Ice causes backwater during the winter months, and 
discharge measurements are made to determine the flow. 

Diversions. — As there are no court decrees for diversion of water 
above the station, it is probable that the records represent the natural 
run-off from the drainage basin. 

Accuracy. — Conditions favorable for fairly accurate determination 
of discharge; results should be reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 



CRYSTAL RIVER AT MARBLE 

Location. — Near the electric railway bridge of the Colorado Yule 
Marble Co., in Sec. 26, T. 11 S., R. 88 W., at Marble. Nearest tributary. 
Carbonate Creek, enters above Marble. 

Records Available. — November 1, 1910, to August 18, 1917. 

Drainage Area. — 77 square miles. 

Gage. — A vertical hook gage graduated to hundredths of a foot. 

Channel. — Shifts slightly at long intervals. 

Discharge Measurements. — Measurements made from car and cable 
and by wading. 

Winter Flow. — Gage heights at this station little, if any, affected 
bv ice. 

Diversions. — There are no court decrees for diversions above the 
station, but for 114 second-feet below Marble. 

Accuracy. — Conditions are favorable for fairly accurate results and 
the estimates are considered reliable. 

Co-operation. — The field data are furnished through the courtesy of 
the Colorado Yule Marble Co. to the United States Geological Survey, 
from whom records were obtained. 
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Dlfloluuve of FryiiMr 

Drainag'* Ana, 175 Sqaai« XUes 

Day Jan. Feb. Mar. Apr. May 

1 56 38 42 40 165 

2 56 38 41 39 187 

3 56 36 41 39 198 

4 56 39 40 40 206 

5 56 39 39 42 206 

6 54 39 36 40 221 

7 50 40 36 40 215 

8 46 42 36 39 227 

9 46 39 38 40 227 

10....:... 44 40 36 42 215 

11 44 42 36 43 278 

12 44 42 38 42 236 

13 46 39 36 42 236 

14 60 44 36 46 259 

15 46 44 34 44 236 

16 44 44 36 50 246 

17 44 42 37 49 227 

18 44 42 38 46 246 

19 44 42 36 46 259 

20 44 42 37 43 338 

21 44 42 36 46 375 

22 46 41 36 50 395 

23 .- 44 41 37 54 480 

24 42 41 38 56 525 

25 44 41 39 50 575 

26 40 41 41 44 650 

27 40 40 49 50 802 

28 44 42 50 61 885 

29 44 46 56 819 

30 42 42 44 968 

31 42 45 1160 

Total 1442 1142 1208 1363 12262 

Mean... 46.5 40.8 39.0 45.4 396 

Max 56 44 50 61 1160 

Min 40 36 34 39 165 

Acre-ft. 2860 2270 2400 2700 24300 



Pan Blv«r at Thomasvilla for 1917. 



Altitud*, 7,968 


t F««t 


AboT« 


B«a ^•▼•L 


June 


July 


Ausr. 


Sept. 


Oct. 


Nov. Dec. 


1160 . 


. 2000 


252 


87 


69 


44 44 


1220 


2000 


259 


84 


69 


44 44 


1440 


1940 


236 


84 


69 


.50 44 


1660 


1940 


268 


84 


69 


50 44 


1710 


1660 


285 


84 


69 


50 56 


1600 


1710 


272 


76 


69 


44 44 


1800 


1600 


236 


69 


66 


44 39 


1950 


1520 


252 


69 


69 


56 44 


2000 


1440 


198 


69 


62 


44 44 


2100 


1320 


206 


69 


62 


50 - 44 


2150 


1320 


195 


62 


62 


60 39 


2200 


1160 


165 


69 


62 


44 44 


2300 


1050 


141 


69 


56 


44 44 


2350 


735 


116 


76 


56 


34 44 


2400 


675 


110 


69 


56 


39 39 


2450 


575 


120 


69' 


62 


39 44 


2500 


427 


120 


69 


62 


39 44 


2500 


480 


120 


69 


56 


44 44 


2450 


480 


141 


69 


56 


30 44 


2200 


395 


141 


69 


56 


44 44 


1940 


395 


141 


69 


56 


44 44 


2030 


395 


130 


69 


56 


44 44 


1970 


395 


120 


69 


62 


44 44 


1940 


395 


120 


62 


56 


46 44 


2000 


355 


101 


69 


44 


44 44 


2030 


355 


105 


69 


44 


44 42 


2060 


320 


105 


69 


50 


44 44 


2060 


320 


101 


69 


44 


44 44 


2000 


288 


92 


69 


44 


39 44 


2000 


268 


92 


69 


44 


39 44 




252 


84 




50 




60170 


28165 


5024 


2r48 


1807 


1315 1359 


2010 


909 


162 


71.6 


58.3 


43.8 43.8 


2500 


2000 


285 


87 


69 


56 56 


1160 


252 


84 


62 


44 


30 39 


20000 


55900 


9960 


4260 


3680 


2610 2690 



Discharir* of Tryhig Fan Cr««k at ThomasTiUe for 1918. 
XTrainaiT* Ar«a, 17Q Bqnaro Xllos. Altitndo, 7,968 Feet Above Bea ^LeveL 



Day 


Jan. 


Feb. 


Mar. 


1 




44 


43 


2 




44 


49 


3 




41 


51 


4 




45 


53 


5 




49 


58 


6 


39 


39 


54 


7 




41 


68 


8 




44 


54 


9 




39 


51 


10 




39 


51 


11 




41 


51 


12 




44 


50 


13 




44 


58 


14 




41 


63 


15 




39 


74 


16 




39 


83 


17 




39 


88 


18 




39 


92 


19 




39 


87 


20 


39 


41 


92 


21 


39 


44 


94 


22 


44 


44 


88 


23 


39 


40 


88 


24 


39 


43 


92 


25 


39 


44 


94 


26 


39 


49 


83 


27 


39 


44 


92 


28 


38 


44 


88 


29 


39 




n2 


30 


44 




123 


31 


44 




134 


Total 


1319 


1183 


2348 


Mean.... 


42.6 


42.6 


75.7 


Max 


47 


45 


134 


MIn 


38 


39 


43 


Acre-ft. 


2620 


2350 


4650 



Apr. 


May 


June 


145 


152 




130 


- 194 




134 


168 




134 


208 




112 


194 




119 


350 




119 


485 




134 


485 




152 


585 




152 


640 




145 


440 




156 


418 




134 


418 




145 


440 




130 


510 




134 


668 




168 


695 




141 


750 




145 






145 






141 






123 






123 






145 






152 






145 






163 




12 40 


134 




1050 


141 




985 


152 




925 


419*3 


7'866 


4"2b'6 


140 


433 




168 


750 




112 


152 




8330 


15500 





July 


Aug. 


Sept. 


Oct. 


Nov. 


805 


183 


79 


106 


92 


750 


178 


85 


102 


96 


695 


180 


79 


102 


100 


695 


180 


98 


90 


96 


640 


178 


119 


85 


92 


575. 


205 


134 


81 


87 


570 


194 


130 


74 


81 


570 


175 


123 


71 


78 


560 


168 


208 


74 


78 


535 


161 


338 


10«0 


71 


535 


168 


303 


110 




510 


166 


224 


96 




. 535 


154 


170 


92 




422 


145 


145 


87 




438 


138 


134 


81 




395 


127 


141 


79 




395 


119 


130 


87 




372 


112 


119 


81 




350 


108 


108 


81 




330 


104 


104 


76 




330 


98 


100 


78 




310 


94 


92 


87 




310 


90 


92 


87 




292 


-85 


116 


83 




274 


81 


130 


88 




257 


79 


143 


87 




240 


79 


136 


98 




224 


78 


134 


96 




208 


78 


125 


94 




208 


76 


112 


94 




194 


76 




92 




13524 


4057 


4151 


2739 


871 


436 


131 


138 


88.4 


87.1 


805 


205 


338 


110 


100 


194 


76 


79 


71 


71 


26800 


8060 


8210 


5440 


1730 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Day 
1 ... 
2... 
3... 
4 ... 
5... 
6... 
7... 
8 ... 
9... 

10 ... 

11 ... 

12 ... 

13 ... 

14 ... 
15... 

16 ... 

17 ... 
18... 

19 ... 

20 ... 

21 ... 

22 ... 

23 ... 

24 ... 

25 ... 

26 ... 

27 ... 

28 ... 

29 .... 

30 .... 

31 ... 



Total 
Mean.... 

Max 

Min 

Acre-ft. 



Jan. 

39 

40 

^40 

^33 

• 33 
33 
32 
36 
30 
30 

• 31 
30 
29 
29 
29 
29 
29 
29 
29 
22 
24 
32 
32 
28 
2^ 
28 
55 
30 
28 
27 
24 

969 

31.3 

55 

22 

1920 



Dlflcliarir* 

Feb. Mar. 



42 
26 
2« 
30 
28 
25 
33 
32 
29 
28 
29 
29 
29 
29 
29 
29 
28 
28 
22 
25 
26 
26 
27 
27 
24 
26 
27 
38 



799 

28.5 

42 

22 

1580 



32 
18 
29 
40 
25 
24 
36 
36 
24 
26 
24 
24 
24 
24 

' 23 
22 
22 
22 
22 
23 
23 
23 
24 
24 
24 
25 
25 
26 
29 
32 
29 
804 

25.9 
40 
18 

1590 



of Crystal WLivv at Xarbto, 

Apr. May June July 
54 



33 
30 
29 
25 
29 
28 
25 
32 
38 
40 
46 
63 
61 
64 
49 
52 
61 
66 
68 
66 
68 
72 
83 
116 
122 
111 
78 
67 
68 
61 

l"74i 

58.0 

122 

25 

3450 



140 

56 129 

55 188 

56 269 

49 284 

51 272 

52 307 
55 433 

50 805 
55 945 

60 923 

61 967 
80 1180 

170 1340 

269 1560 

316 1670 

355- 1650 

400 1720 

416 1750 

362 1500 

246 1600 

213 1730 

200 1780 

188 1810 

193 1910 

176 1940 

154 1960 

148 1950 

161 1960 

170 2110 
154 

5028 36782 



162 

416 

49 



1230 

2110 

129 



9960 73200 



196i0 

1700 

1630 

1550 

1720 

1590 

1450 

1470 

1510 

1420 

1320 

1220 

1160 

1150 

1040 

945 

820 

785 

785 

695 

675 

645 

785 

775 

795 

775 

725 

562 

540 

518 

• 540 

33255 

1070 

1960 

517 

65800 



Colo., for 1917. 

Aug. Sept. Oct. 

369 

257 

257 

252 

252 

252 

249 

252 

246 

252 

249 

246 

252 

246 

246 

240 

240 

240 



Nov. 



Dec. 



4597 
255 
369 
240 

9100 



Unless otherwise noted, all discharges are in cubic feet per second. 



EAST RIVER AT ALMONT 



Location. — At highway bridge at Almont, 100 feet above the junc- 
tion of East and Taylor Rivers. 

Records Available.— July 27, 1910, to November 30, 1913; March 
7, 1916, to September 30, 1918. A station was maintained at this point 
from April 15 to October 8, 1905, but the gage was referred to a different 
datum. 

Drainage Area. — 295 square miles. 

Gage. — Vertical staff. 

Channel. — Shifting. 

Discharge Measurements. — Made from bridge. 

Winter Flow. — Ice causes backwater in varying amounts, but no 
measurements have been made to determine this. 

Diversions. — There are court decrees for diversions of 78 second-feet 
from East River, above the station, and 52 second-feet from tributaries. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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D^chariTe of 

Drainaff* Area, 295 Square 

Day Jan. Feb. Mar. Apr. 

1 75 85 

2 75 85 

3 75 85 

4 75 85 

5 75 85 

6 75 85 

7 75 85 

8 75 85 

9 75 85 

10 75 85 

11 75 100 

12 75 132 

13 75 160 

14 75 160 

15 75 160 

16 80 145 

17 75 145 

18 75 145 

19 75 120 

20 75 110 

21 75 132 

22 75 232 

23 80 285 

24 75 415 

25 85 488 

26 85 525 

27 85 450 

28 85 450 

29 85 315 

30 : 85 315 

31 85 

Total 1641 1871 2405 5834 

Mean...* 52.9 66.8 77.6 194 

Max 85 525 

MIn 75 85 

Acre-ft. 3250 3710 4770 11500 



Sast Biver at Almomt for 1917. 

Idles. Altitude, 8,031 Feet Above Bea ^evet 



May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


315 


745 


2060 


605 


175 


120 


100 


100 


315 


745 


1710 


565 


175 


120 


100 


100 


255 


905 


1600 


488 


175 


120 


100 


100 


255 


1020 


1600 


488 


175 


120 


100 


100 


255 


1140 


1480 


450 


175 


120 


100 


100 


285 


962 


1480 


450 


175. 


120 


100 


75 


315 


1080 


1250 


450 


176 


120 


100 


66 


315 


1190 


1250 


415 


176 


120 


100 


65 


315 


1650 


1310 


380 


175 


120 


100 


56 


415 


2170 


1360 


380 


175 


120 


100 


56 


525 


2230 


1250 


450 


175 


120 


100 


65 


650 


2110 


1080 


450 


176 


120 


100 


66 


745 


2520 


1080 


450 


175 


120 


100 


65 


1020 


2580 


1080 


415 


175 


120 


100 


65 


1310 


2880 


1020 


380 


175 


110 


100 


65 


1420 


3240 


905 


348 


175 


100 


100 


66 


1480 


3480 


1020 


315 


175 


100 


100 


65 


1600 


3540 


905 


315 


175 


100 


100 


70 


1480 


3420 


745 


315 


175 


100 


100 


70 


1420 


3060 


745 


285 


175 


100 


100 


70 


1250 


2940 


745 


255 


175 


100 


100 


70 


1190 


2880 


745 


232 


145 


100 


100 


70 


962 


2940 


695 


210 


120 


100 


100 


70 


795 


2940 


745 


210 


120 


100 


100 


70 


795 


3000 


850 


210 


120 


100 


100 


66 


745 


3000 


905 


210 


120 


110 


100 


65 


695 


2520 


795 


210 


120 


100 


100 


66 


745 


2340 


650 


210 


120 


100 


100 


65 


795 


2280 


605 


210 


120 


100 


100 


66 


795 


2280 


650 


175 


• 120 


100 


100 


65 


795 




650 


175 




100 




66 


24252 


677'87 


32965 


10701 


ii'io 


3400 


s'ob'd 


2217 


782 


2260 


1060 


345 


159 


110 


100 


71.5 


1600 


3540 


2060 


605 


175 


120 


100 


100 


255 


745 


605 


175 


120 


100 


100 


56 


48100 


134000 


65200 


21200 


9460 


6760 


5950 


4400 



Discharg'e of Sast Biver at Almont for 1918. 
Dralnaflfe Area, 295 Square Miles. Altitude, 8,031 Feet Above Sea ^LeveL 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


1 


65 


56 


70 


100 


450 


1140 


962 


255 


145 


2 


65 


65 


70 


100 


565 


1140 


905 


255 


145 


3 


65 


65 


70 


110 


650 


1360 


850 


285 


.145 


4 


65 


65 


70 


120 


905 


1650 


795 


255 


160 


5 


65 


65 


75 


120 


1190 


1710 


796 


255 


175 


6 


65 


65 


75 


120 ■ 


1480 


1820 


746 


285 


192 


7 


65 


65 


75 


110 


1640 


2520 


745 


232 


175 


8 


65 


65 


75 


120 


1540 


3000 


745 


232 


175 


9 


65 


65 


75 


120 


1360 


3250 


695 


232 


210 


10 


66 


65 


65 


145 


1140 


3700 


650 


232 


525 


11 


47, 


65 


70 


175 


850 


4800 


650 


232 


450 


12 


56 


65 . 


75 


210 


795 


5000 


565 


232 


380 


13 


65 


65 • 


75 


232 


850 


5000 


605 


232 


315 


14 


65 


70 


80 


255 


1310 


5000 


650 


232 


285 


15 


65 


70 


80 


255 


1480 


3700 


605 


232 


255 


16 


65 


70 


80 


255 


1650 


3250 


565 


210 


232 


17 


65 


70 


80 


210 


1600 


3250 


526 


210 


210 


18 


65 


70 


80 


175 


1600 


3000 


488 


210 


210 


19 


65 


70 


75 


192 


1600 


2640 


450 


210 


192 


20 


65 


70 


75 


145 


1710 


2640 


450 


210 


175 


21 


65 


70 


75 


175 


1600 


2640 


415 


192 


175 


22 


65 


75 


75 


175 


1650 


2520 


415 


175 


160 


23 


70 


75 


75 


192 


1770 


2520 


415 


175 


160 


24 


75 


75 


80 


255 


1770 


2060 


380 


145 


160 


25 


80 


75 


80 


285 


1710 


1820 


380 


145 


160 


26 


85 


75 


80 


348 


1710 


1710 


348 


145 


160 


27 


80 


80 


80 


415 


1540 


1540 


315 


145 


160 


28 


70 


80 


80 


348 


1540 


1310 


255 


145 


145 


29 


70 




85 


348 


1480 


1080 


285 


145 


145 


30 


65 




85 


415 


1360 


1080 


255 


145 


145 


31 


65 




92 




1190 




255 


145 




Total 


2054 


1931 


2377 


62 25 


41585 


77850 


17158 


6430 


6321 


Mean. ... 


66.3 


69.0 


76.8 


208 


1340 


2600 


553 


207 


211 


Max 


85 


80- 


92 


415 


1770 


5000 


962 


285 


525 


Min 


47 


56 


65 


100 


450 


1080 


255 


145 


145 


Acre-ft. 


4080 


3830 


4720 


12400 


82400 


155000 


34000 


12700 


6321 



Oct. 



Nov 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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TAYLOR RIVER AT ALMONT 

Location. — At highway bridge in Almont, in Sec. 22, T. 51 N., R. 1 
E., New Mexico principal meridian, 800 feet above the junction of Tay- 
lor and East Rivers. 

Records Available.— July 27, 1910, to November 30, 1913; March 
15, 1915, to September 30, 1918. 

Drainage Area. — 413 square miles. 

Gage. — Vertical staff. 

Channel. — Practically permanent. 

Discharge Measurements.— Made from highway bridge. 

Winter Flow. — Ice causes backwater. 

Diversions. — There are no court decrees for diversions from Taylor 
River, but from Willow Creek, which enters above, there are decrees for 
12 second-feet diversion. 

Accuracy. — Conditions are favorable for accurate results; the esti- 
mates are considered good. 

Co-operation. — Records furnished by the United States Geological 
Survey. 

GUNNISON RIVER NEAR GUNNISON 

Location. — At highway bridge, 2 miles below Gunnison. Nearest 
tributary, Tomichi Creek, enters about 1 mile below. 

Records Available.^ — November 27, 1910, to November 30, 1914; 
April 27, 1916, to September 30, 1918. 

Drainage Area. — 1,010 square miles. 

Gage. — ^Bristol automatic gage. 

Channel. — Somewhat shifting. 

Discharge Measurements. — Made from bridge during high water and 
by wading at ordinary stages. 

Winter Flow. — Ice causes backwater during the winter months. 

Diversions. — There are court decrees for diversions of 250 second- 
feet from G mnison River, between this station and the forks at Almont, 
and diversions of 270 second-feet from intervening tributaries. 

Co-operation. — Station is maintained in co-operation with the United 
States Geological Survey. 
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Dralnair* Area, 



Day Jan. Feb. 

1 132 77 

2 132 102 

3 132 151 

4 132 151 

5 132 132 

6 132 132 

7 132 132 

8 132 132 

9 132 132 

10 117 132 

11 102 132 

12 117 132 

13 151 151 

14 151 132 

15 151 132 

16 132 117 

17 117 132 

18 117 170 

19 117 151 

20 102 151 

21 77 151 

22 77 151 

28 102 132 

24 117 132 

25 132 132 

26 132 151 

27 132 151 

a 132 151 

29 132 

30 132 

31 132 . 

Total 3859 3824 

Mean.... 124 137 

Max 151 170 

Min 77 77 

Acre-ft. 7620 7610 



IMsohaiv* of Taylor 
413 Square Iflles. 



Biver at Almont for 1917. 
Altitad*, 8,031 Feet Above Sea :LeveL 



Mar. 
151 
132 
117 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
132 
170 
170 
170 
132 
151 
170 
170 
132 
132 
132 
132 
132 

4305 
139 
170 
117 

8550 



Apr. 
132 
151 
170 
132 
132 
132 
132 
151 
132 
151 
170 
170 
170 
170 
190 
132 
132 
151 
170 
132 
151 
253 
405 
690 
650 
690 
535 
465 
378 
210 



7429 

248 

690 

132 

14800 



May 
210 
210 
210 
210 
190 
151 
190 
170 
170 
232 
325 
465 
780 
880 
935 

1380 

1310 
990 
990 
935 
690 
690 
690 
690 
690 
650 
610 
610 
610 
610 
610 
18083 
583 

1380 

151 

35800 



June 

610 

610 

690 

830 

990 

935 

935 

1110 

1700 

2020 

2100 

2020 

2260 

2500 

2660 

2980 

3220 

3300 

3140 

2820 

2660 

2500 

2500 

2500 

2500 

2340 

2260 

2180 

2180 

2180 

6'i'236 

2040 

3300 

610 

121000 



July 

2100 

1860 

1780 

1700 

1540 

' 1540 

1460 

1310 

1460 

1240 

1110 

1110 

1110 

1050 

1050 

880 

780 

735 

780 

880 

- 690 

735 

690 

935 

1240 

1460 

1050 

780 

690 

690 

690 

35125 

1130 

2100 

690 

69500 



Aug. 
610 
500 
465 
465 
465 
465 
435 
405 
378 
405 
465 
405 
535 
465 
435 
405* 
465 
435 
378 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
325 
300 

12706 
410 
610 
300 

25200 



Sept. 
291 
291 
291 
291 
291 
291 
291 
291 
291 
291 
281 
281 
281 
281 
281 
281 
281 
258 
236 
236 
227 
206 
186 
186 
186 
186 
186 
186 

■ 186 
186 



7528 

251 

291 

186 

14900 



Oct. 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 
19jO 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 
190 

5890 

190 

190 

190 

11700 



Nov. 
190 
190 
190 
190 
190 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 
160 



4950 
165 
190 
160 

9820 



Dec. 
160 
160 
160 
160 
160 
135 
135 
135 
115 
115 
115 
115 
115 
115 
115 
115 
11-5 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 

3830 
124 
160 
115 

7620 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.-.." 

Max 

Min 

Acre-ft 



Dlflcharffe of Taylor BlTer at Almont for 1918. 
Drainage Area, 413 Square Miles. AlUtude, 8,031 Feet Above Sea :Level. 



Jan. 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
135 
135 
135 
135 
160 
125 
125 
135 
135 
12^ 
115 
115 

ir5 

115 
115 
115 
115 
135 
135 

3800 
123 
160 
116 

7560 



Feb. 
115 
115 
100 
115 
160 
115 
135 
125 
115 
160 
160 
160 
160 
125 
160 
160 
160 
208 
190 
160 
175 
148 
190 
135 
115 
125 
135 
135 



4056 
145 
208 
100 

8050 



Mar. 
115 
115 
141 
135 
135 
135 
115 
135 
160 
175 
148 
135 
148 
135 
135 
135 
135 
148 
135 
135 
148 
135 
135 
135 
135 
135 
135 
135 
135 
135 
160 

4280 
138 
175 
115 

8480 



Apr. 
160 
160 
160 
160 
160 
148 
135 
160 
135 
160 
148 
190 
190 
225 
190 
190 
175 
160 
160 
148 
160 
160 
175 
225 
248 
225 
325 
226 
225 
248 



5530 

184 

325 

135 

10900 



May 

298 

355 

385 

570 

740 

935 

990 

935 

832 

740 

455 

530 

652 

832 

935 

1180 

1110 

1110 

1110 

1240 

1110 

1110 

1380 

1540 

1460 

1310 

1180 

1310 

1240 

1180 

1180 

29934 

966 

1540 

298 

69400 



June 
1050 
1050 
1240 
1700 
1780 
2100 
2260 
2420 
2500 
2660 
2980 
3140 
3220 
3220 
2740 
2580 
2660 
2420 
2420 
2420 
2420 
2420 
2420 
2070 
X700 
1380 
1460 
1310 
1180 
1110 

6'39'86 

2130 

3220 

1050 

127000 



July 
935 
935 
832 
785 
740 
740 
740 
785 
880 
785 
785 
740 
740 
785 
785 
695 
610 
570 
530 
530 
455 
455 
455 
455 
455 
420 
385 
325 
325 
325 
325 

19307 
623 
935 
325 

38300 



Aug. 
325 
325 
325 
325 
325 
355 
325 
325 
325 
325 
355 
355 
325 
325 
325 
325 
325 
325 
325 
325 
270 
270 
270 
270 
270 
225 
225 
225 
225 
225 
225 
9290 

• 300 
355 
225 

18400 



Sept. 
225 
225 
225 
270 
270 
298 
270 
270 
325 
652 
652 
492 
455 
355 
325 
298 
270 
270 
270 
248 
248 
248 
248 
248 
248 
248 
248 
225 
225 
226 



Oct. Nov. Dec. 



9076 

303 

652 

225 

18000 



Unless otherwise noted, all dischargres are in cubic feet per second. 
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NINETEENTH BIENNIAL REPORT 



DlBOhMve of Ommison SiTcr at Ooimisoii for 1917. 





Draiaaffc Am*, 1,010 Bquar* XUes. Altituds, 7,673 Feet Above Bea JbcTcL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 










626 1410 


4590 


1690 


470 


353 


353 


285 


2 


. , * 






" 


626 1410 


4250 


1620 


404 


353 


333 


285 


3 










645 1540 


4000 


1540 


448 


345 


346 


285 


4 










626 2060 


3910 


1330 


384 


345 


361 


248 


6 










664 2370 


3820 


1260 


425 


345 


353 


230 


6 










485 1920 


8820 


1160 


404 


345 


321 


200 


7 










485 2140 


3570 


1060 


397 


345 


33.3 


190 


8 








239 


528 2610 


3410 


1000 


364 


345 


337 


190 


9 


-.-«.. 






268 


448 3410 


3330 


940 


432 


345 


325 


190 


10 








301 


528 4080 


3250 


879 


410 


345 


305 


190 


11 








340 


757 4250 


3090 


1130 


410 


345 


325 


190, 


12 








404 


1050 4080 


2770 


1060 


418 


345 


305 


190 


13 








478 


1300 4340 


2930 


1130 


455 


330 


285 


190 


14 








404 


2060 4590 


2370 


1060 


485 


320 


325 


190 


]5 








404 


2530 4950 


2370 


^79 


4S5 


305 


321 


190 


16 








390 


2930 5130 


2060 


879 


494 


309 


317 


180 


17 








323 


3170 5130 


1920 


940 


448 


313 


313 


180 


18 


309 






440 


3330 5680 


1760 


903 


440 


321 


305 


184 


19 








345 


3330 5680 


1990 


789 


410 


313 


305 


180 


20 








365 


2C90 5490 


1760 


746 


397 


337 


266 


180 


21 




192 




455 


2140 5680 


1690 


664 


364 


353 


305 


180 


22 








746 


1920 5490 


1760 


626 


390 


353 


345 


180 


23 








1010 


1690 5870 


1760 


579 


390 


361 


313 


180 


24 








1270 


1690 5490 


1920 


544 


3^0 


353 


265 


180 


25 








1390 


1690 5310 


2140 


502 


364 


349 


258 


190 


26 








1540 


1620 5310 


2610 


579 


390 


305 


258 


190 


27 








1260 


1470 5310 


2370 


432 


371 


333 


251 


190 


28 








1060 


1500 5130 


2060 


519 


378 


321 


248 


196 


29 






• 


857 


1530 4950 


1920 


510 


371 


349 


265 


196 


SO 








626 


1480 4950 


1990 


502 


358 


345 


265 


190 


31 










1480 


1840 


494 




349 




190 


Total 








14915 


47018 125760 


83030 


27946 


12346 


10475 


9'205 


6209 


Mean.... 








648 


1520 4190 


2680 


901 


412 


338 


307 


200 


Max 








1540 


3330 5870 


4590 


1690 


494 


361 


361 


285 


Min 








239 


448 1410 


1690 


432 


358 


305 


248 


180 


Acre-ft. 








29600 


93500 249000 


165000 


55400 


24500 


20800 


18300 


12300 






DlBcbarflre of G-oimisoii Klver at Onnnisoii for 1918. 










DraiaaflTC Ar«a, 1,010 Sqnara Mites. Altituda, 7,673 Feat Above dea ^eveL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


184 


215 


305 


335 


1000 2900 


2530 


695 


345 


345 






2 


184 


206 


305 


335 


1400 2900 


2220 


695 


385 


345 






3 


180 


215 


305 


335 


1690 3400 


2370 


695 


435 


345 






4 


180 


230 


305 


345 


1920 3550 


2290 


695 


435 


345, 






5 


180 


248 


305 


345 


2290 4100 


2370 


695 


490 


345 






6 


180 


248 


305 


345 


2610 4230 


2140 


835 


520 


345 






7 


180 


248 


305 


345 


2690 6200 


2060 


695 


462 


345 






8 


180 


265 


305 


365 


2530 8100 


1990 


679 


462 


385 






9 


190 


265 


305 


365 


2450 8600 


1920 


679 


615 


377 






10 


190 


265 


305 


435 


2370 10300 


1920 


679 


1470 


365 






11 


190 


265 


305 


490 


2060 11400 


1840 


615 


1840 


365 






12 


190 


265 


305 


582 


1920 11400 


1760 


615 


2290 


365 






13 


195 


265 


305 


655 


1990 11400 


1690 


550 


1000 


345 






14 .9«».... 


195 


265 


305 


695 


2530 10300 


1690 


550 


655 


345 






15 ...... 


ioS 


265 


305 


655 


2690 9200 


1620 


582 


615 








16 


195 


265 


305 


582 


2930 8000 


1540 


550 


582 








17 


195 


265 


305 


520 


3090 8000 


1470 


538 


550 








18 


195 


265 


305 


435 


3170 7200 


1400 


490 


520 








19 


190 


265 


285 


410 


3170 5200 


1330 


479 


490 








20 


190 


265 


285 


365 


3250 5200 


1330 


462 


435 








21 


190 


265 


248 


365 


3170 5200 


1260 


446 


435 








22 


190 


265 


224 


385 


3170 5000 


1260 


435 


385 








23 


196 


265 


230 


435 


3330 5000 


1120 


435 


385 








24 


190 


265 


285 


615 


3740 4590 


1120 


462 


385 








25 


19(T 


265 


2&5 


655 


3660 4250 


1060 


435 


377 








26 


190 


265 


305 


835 


3740 4080 


942 


435 


365 


--.... 






27 


200 


265 


325 


942 


3250 3570 


942 


435 


365 








28 


215 


265 


325 


• 785 


3330 3250 


885 


425 


365 








29 


196 




325 


740 


3090 3010 


885 


385 


365 








30 


200 




335 


835 


3090 2690 


785 


385 


365 








31 


215 




335 




3010 


785 


385 










Total 


5930 


7175 


9282 


15531 


84330 182220 


48524 


17136 


is's's's 




• 




Mean.... 


191 


256 


299 


518 


2720 6070 


1570 


553 


613 








Max 


215 


265 


335 


942 


3740 11400 


2580 


835 


2290 







, 


Min 


180 


206 


224 


335 


1000 2690 


785 


385 


345 








Acre-ft.ll700 


14200 


18400 


30800 


167000 361000 


96500 


34000 


36500 








Unless otherwise 


noted, 


all discharges are in cubic feet per ! 


second. 
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'GUNNISON RIVER NEAR GRAND JUNCTION 

Location. — In NW. i/4 Sec. 35, T. 1 S., R. 1 W., a quarter of a mile 
below the Redlands Irrigation and Power Company's canal, and one and 
one-half miles above mouth of Gunnison River in Grand Junction, in 
Mesa County, below all tributaries. 

Drainage Area.-:— 7,920 square miles (measured on Colo. Geo. Sur- 
vey map, scale 1:500,000).- 

Records Available. — April 1, 1917, to September 30, 1918. From 
October 19, 1894, to December 21, 1895, and May 2, 1897, to November 
30, 1899, station maintained nearer mouth. 

Gage. — ^Vertical staff at left bank one-quarter of a mile below canal 
intake; read by employee of Redlands Irrigation and Power Company. 
Original gage vertical staff attached to wall of D. & R. G. pump house 
some distance below present site. Moved July 5, 1895, to highway bridge 
one mile below present gage. Relation between diflferent gages not de- 
termined. 

Discharge Measurements. — Made from car and cable at gage section. 

Channel and Control. — Channel composed of gravel well compacted ; 
permanent. Control at rapids 500 feet down stream; practically per- 
manent. Banks high and not subject to overflow. 

Diversions. — Below all diversions from Gunnison River. Most of 
water diverted through Redlands canal is for pumping and is returned 
to Grand River below the Gunnison. 

Combined Plow. — The combined flow of the Gunnison River and 
Redlands power canal represents the flow of the Gunnison River which 
enters the Grand River less about 25 second-feet which is used auring 
the irrigation season. 

Co-operation. — Records. furnished by the United States Geological 
Survey. 

TOMICHI CREEK AT SARGENTS 

Location. — In NW. % Sec. 28, T. 48 N., R. 5 E., at railroad bridge 
three-quarters of a mile west of Sargents, in Saguache County. Nearest 
tributary, Marshall Creek, which enters one-quarter mile above. 

Drainage Area. — 145 square miles (measured on Forest atlas). 

Record Available.— May 12, 1917, to November 9, 1918. 

Gage. — Lallie recording gage installed October 5, 1917, and referred 
to vertical staff attached to down stream piling of railroad bridge ; read 
by W. S. Cole. 

Discharge Measurements.^ — ^Made by wading or from pile bent 
bridge. 

Channel and Control. — Composed of gravel, shifting; control 30 
feet down stream at small rapids of compact gravel; practically per- 
manent. 

Diversions. — A few small ditches divert water for irrigation above 
Sargents. 

Co-operation. — Station maintained in co-operation with the United 
States Geological Survey. 
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NINETEENTH BIENNIAL REPORT 



DlBoluurir* of Oumison BiT«r at Orand Xnnotion for 1917* 





DraiiiHre Am*, 7,920 Sqnar* miM 


. Altitudo, 4,573 root AImto 


Boa :boToL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 








1490 


4860 


9980 


16000 


3960 


678 


830 


1090 


1O40 


2 


■ 






1500 


3420 


9080 


18200 


8100 


642 


830 


1060 


990 


8 




••>-«« 




1320 


5750 


9470 


11800 


8300 


670 


910 


1060 


990 


4 








1820 


6740 


11800 


10800 


2270 


67a 


910 


1060 


990 


5 








1260 


5450 


13800 


10200 


2050 


540 


910 


1120 


990 


6 








1190 


5540 


14100 


9370 


2160 


938 


830 


1110 


830 


7 






*■>>>• 


1330 


4960 


12800 


8860 


2650 


920 


880 


1060 


795 


8 








1180 


5160 


13200 


8850 


2020* 


660 


880 


1070 


730 


9 








1440 


4660 


12600 


8350 


1490 


605 


705 


1070 


760 


10 








2180 


4410 


20600 


7990 


1340 


580 


860 


1060 


730 


11 








2400 


4710 


28800 


8120 


1360 


' 620 


806 


995 


730 


12 








2810 


6860 


28000 


7620 


1680 


908 


816 


1020 


830 


13 








2910 


6690 


21600 


6550 


2480 


788 


860 


1020 


910 


14 








3960 


8640 


21800 


6130 


3140 


1150 


776 


1020 


1040 


15 








8840 


12800 


22600 


5280 


2900 


1000 


815 


1080 


1080 


16 








3370 


17900 


24200 


6100 


2090 


980 


816 


1020 


1080 


17 








2740 


19800 


24200 


4630 


1840 


998 


925 


1360 


990 


18 








2250 


21400 


24800 


4000 


I960 


943 


966 


990 


910 


19 








2740 


21400 


24600 


3880 


2100 


910 


965 


990 


910 


20 









2340 


18000 


23800 


3860 


1600 


865 


975 


910 


830 


21 






- 


2020 


16600 


21400 


3980 


1800 


865 


1010 


760 


830 


22 








2160 


13700 


20600 


8620 


1220 


855 


1100 


910 


830 


23 








8970 


12800 


20300 


3300 


968 


860 


1020 


950 


910 


24 








6040 


13300 


20400 


3820 


940 


810 


1060 


1040 


830 


25 








7650, 


12400 


19200 


6640 


900 


800 


1020 


1040 


910 


26 








8140 


11200 


19000 


4530 


786 


810 


960 


1040 


910 


27 








8280 


10100 


18600 


4800 


720 


1220 


955 


990 


910 


28 








7820 


10100 


17100 


4520 


703 


1120 


990 


1040 


991' 


29 








7580 


10200 


15700 


3690 


698 


1080 


1020 


1220 


99(1 


30 








7700 


10500 


14800 


3660 


732 


875 


1020 


1050 


910 


31 










1200i) 




4000 


740 




886 




795 


Total 








104*886 


818830 


6488'3'6 


204940 


64716 


25140 


28170 


31195 


27970 


Mean.... 








3480 


10300 


18300 


6610 


1770 


858 


909 


1040 


902 


Max 








8280 


21400 


24800 


15000 


3690 


1220 


1100 


1360 


10«0 


Min 








1180 


3420 


9080 


3300 


698 


. 506 


705 


760 


730 


Acre-ft. 








207000 


638000 1090000 406000 


109000 


49000 


65900 


61900 


55500 




• 


DlBcharff* of Oumison SiTor at G-raad Jnnotion for 1918. 








DraiaaflT* Area, 7,920 Bqnar* lUlei 


1. Altitude, 4,573 Foot 


AboTO 


Boa JbOToL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


910 


795 


1080 


1910 


4370 


6640 


4340 


700 


800^ 


910 


1380 




2 


910 


760 


990 


2000 


4740 


5680 


3680 


630 


290 


910 


1380 




3 


830 


795 


990 


2080 


6530 


6100 


3200 


618 


290 


870 


1280 




4 


830 


910 


1040 


2080 


6160 


7750 


3530 


620 


460 


830 


1490 




5 


830 


950 


1080 


2080 


8240 


8530 


3540 


760 


640 


830 


1280 




6 


870 


990 


1280 


2080 


9520 


9840 


2920 


950 


670 


830 


1280 




7 


830 


1040 


1490 


1950 


10300 


1060a 


2760 


950 


700 


830 


1380 




8 


795 


1060 


1490 


1830 


10300 


13000 


2920 


910 


640 


796 


1280 





9 


760 


1080 


1490 


1710 


9800 


12700 


3060 


680 


730 


760 


1280 




10 


760 


1080 


1280 


1830 


9280 


13700 


3000 


490 


1490 


760 


1180 




11 


760 


1080 


1180 


2650 


7790 


14900 


3120 


580 


3760 


830 


1280 


, 


12 :.. 


810 


1080 


1230 


3120 


6460 


16200 


3760 


1280 


4100 


990 


1280 




13 


860 


1040 


1280 


3600 


6040 


16600 


3440 


1230 


2800 


1040 


1280 





14 


910 


1180 


1280 


3930 


6900 


16900 


3120 


1280 


1950 


910 


1230 




15 


910 


1180 


1280 


3760 


9290 


16900 


3120 


1710 


1960 


870 


1230 




16 


1080 


1180 


1180 


8440 


10900 


15200 


2800 


2210 


1830 


830 


1280 





17 


990 


1080 


1040 


3120 


12000 


14000 


2650 


1380 


1710 


990 


1380 




18 


870 


1080 


1180 


2650 


12000 


12800 


2500 


870 


1490 


1040 


1280 





19 


990 


1080 


1180 


2080 


11400 


12500 


2080 


780 


1380 


990 


1230 




20 


1040 


1080 


1180 


2660 


11400 


11200 


1710 


560 


1280 


910 


1130 


« 


21 


990 


910 


1230 


1800 


11200 


11400 


1380 


490 


1230 


1080 


1280 




22 


1080 


990 


1280 


1690 


10100 


10900 


1630 


490 


1080 


1180 


1230 


...,- 


23 


950 


1130 


1230 


1910 


10100 


11700 


1560 


460 


1080 


1080 


1280 


• 


24 


910 


1180 


1420 


2410 


11200 


12000 


1580 


490 


1040 


1080 


1280 


....- 


25 


910 


1230 


1600 


3000 


11700 


10400 


1530 


460 


1080 


1280 


1180 


....- 


26 


910 


1130 


1710 


3960 


10900 


8820 


1480 


460 


1130 


1710 


1280 





27 -...:... 


930 


1080 


1830 


4480 


9840 


8320 


1290 


400 


1080 


1600 


1180 





28 


950 


1080 


2210 


4320 


8550 


6960 


930 


400 


1080 


1280 


1040 





29 


870 




2080 


3990 


8660 


6090 


990 


325 


1040 


1180 


1080 


..-••• 


30 


910 




1600 


3830 


7900 


5670 


890 


275 


950 


1280 


990 


. -.- 


31 


910 




1830 


- 


7430 




685 


275 




1280 






Total 


27865 


29250 


42240 


8l'8'5'6 


280000 


8 3 3*9 00 


76196 


23553 


39'2'6d 


81706 


37586 


.. • • 


Mean.... 


899 


1040 


1360 


2730 


9030 


11100 


2430 


760 


1310 


1020 


1260 


....- 


Max 


1080 


1230 


2210 


4480 


12000 


16900 


4340 


2210 


4100 


1710 


1490 


.. . 


Min 


760 


760 


990 


1690 


4370 


6670 


685 


276 


290 


760 


990 


.. • 


Acre-ft. 


55300 


57800 


83600 


162000 


555000 


660000 


149000 


46700 


78000 


62700 


74400 


.. •• 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



Drainage 

Jan. Feb 



l>iMthmrg9 of Tomlohi Or««k at Sarffcnts for 1917. 

Altitndis, 8,467 Foot AboTO 



, 145 Sqnaro Xilos. 

Mar. Apr. May 



68 

64 

77 

123 

•142 

170 

200 

200 

192 

170 

154 

140 

146 

166 

146 

134 

130 

132 

138 

128 

2820 

141 

200 

64 

5590 



June 
134 
126 
146 
190 
236 
192 
220 
257 
375 
475 
483 
623 
616 
604 
576 
496 
467 
427 
416 
387 
387 
348 
348 
313 
250 
257 
244 
244 
215 
190 



10037 
336 
604 
126 

19900 



July 

170 

160 

130 

130 

112 

104 

104 

121 

140 

170 

140 

112 

104 

96 

96 

93 

89 

96 

109 

93 

82 

82 

89 

96 

121 

130 

112 

89 

89 

89 

96 

3443 

111 

170 

82 

6820 



Aug. 
82 
82 
89 
76 
70 
64 
64 
69 
69 
64 
64 
64 
68 
70 
69 
69 
61 
59 
57 
64 
49 
49 
49 
47 
47 
44 
44 
44 
49 
44 
44 
1834 
69.2 
89 
44 
3640 



Sept. 
44 
39 
39 
37 
34 
32 
37 
37 
37 
34 
34 
49 
34 
39 
44 
37 
84 
34 
30 
30 
30 
84 
34 
34 
30 
37 
37 
34 
34 
34 



1073 

36.8 

49 

30 

2130 



Soa ]bOTOL 

Oct. Nov. 

33 39 

33 31 
32 30 
31 39 
31 36 
31 37 
30 29 
30 32 
30 29 
30 30 
30 30 
29 28 
29 27 
29 26 
29 29 
29 28 
29 30 
29 31 

34 32 
40 33 
46 34 
38 36 

35 36 
37 37 
37 

37 

34 

34 

37 

46 

44 

1041 768 

33.6 32.0 

46 39 

26 26 

2070 1620 



Dec. 



Day 

1 ... 

2 .. 

3 .. 

4 ... 

5 .. 

6 ... 

7 .. 

8 ... 

9 ... 

10 ... 

11 ... 

12 ... 

13 ... 

14 ... 

15 ... 

16 ... 

17 .. 

18 ... 

19 ... 

20 ... 

21 .. 

22 ... 

23 ... 

24 ... 

25 ... 

26 ... 

27 ... 

28 ... 

29 ... 

30 . 

31 .. 



Sralnago 
Jan. Feb 



Total 
Mean.... 

Max 

Mln 

Acre-ft. 



Diaoliarg'o of Tomlolii Crook at Sarir«&ts for 1918. 

146 Sqnaro lEUos. Altitndo, 8,467 Foot AboTO 

Mar. Apr. May June July Aug. Sept. 

92 306 89 40 26 

95 278 90 39 26 

116 29!2 90 45 34 

134 281 95 47 39* 

134 295 96 41 64 

154 302 « 41 48 

168 309 86 39 37 

170 302 81 38 30 

1»2 302 81 39 44 

182 302 81 35 78 

160 302 80 41 70 

140 • 302 77 40 54 

138 312 82 40 49 

164 284 77 62 45 

160 260 81 49 41 

186 213 89 36 40 

232 195 76 29 40- 

281 210 70 26 39 

274 192 64 26 38 

46 302 168 69 28 36 

. ... 36 278 168 52 44 30 

46 292 204 52 35 32 

61 326 185 54 30 32 

61 362 160 54 29 39 

61 378 136 58 26 37 

. .. 72 374 128 51 26 35 

77 370 117 47 26 34 
71 370 110 44 27 30 
70 382 106 48 27 ^ 34 

78 362 95 48 26 34 
350 44 23 

669 7307 6816 2188 1090 1204 

60.8 236 227 70.6 35.2 40.1 

382 312 96 52 78 

92 95 44 23 26 

1330 14500 13500 4340 2160 2390 

Unless otherwise noted, all discharges are in cubic feet per second. 



Boa ^OTOL 

Oct. Nov. 

34 27 

34 27 

33 29 

31 29 

26 29 

22 29 

23 23 
20 . 24 
20 21 
24 

24 

24 

24 

24 

24 

24 

28 

28 

27 

28 

31 

33 

33 

36 

38 

30 

26 

26 

26 

26 

26 
853 238 
27.5 26.4 

38 

20 
1690 471 



Dec. 
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Nn-jTETEENTH BIENNL\L REPORT 



LAKE PORK AT LAKE CITY 

Location. — In Sec. 34, T. 44 N., R. 4 W., at private bridge one-third 
mile above Henson Creek in Lake City, Hinsdale County. 

Drainage Area. — 126 square miles (measured on topographic map). 

Records Available. — April 21 to November 20, 1918. 

Gage. — Vertical staff fastened to down stream side right bridge 
abutment; read by Eugene Otis. 

Discharge Measurements. — Made by wading or from bridge. 

Channel and Control. — Bed of stream composed of coarse gravel 
well compacted ; permanent. Banks not subject to overflow except dur- 
ing extreme high stages. Control located at- small rapids 250 feet down 
stream ; apparently permanent. 

Ice. — Stage-discharge relation seriously affected by ice. 

Diversions. — Practically none which do not return to stream above 
station. Court decrees for 22 second-feet from Lake Fork below station. 

Regulation. — Flow naturally regulated by Lake San Cristobal, lo- 
cated 4 miles up stream ; area 1 square mile. During low water opera- 
tion of power plant, located 1 mile up stream, may influence discharge 
slightly. 

Co-operation. — Records furnished by U. S. Geological Survey. 



pay 

1 ... 

2 ... 

3 ... 
4... 
5... 
6... 
7... 
8... 
9... 

10... 
11 ... 
12... 

13 ... 

14 ... 
15... 
16... 
17 ... 
18... 
19 ... 
20... 

21 ... 

22 ... 

23 .. 

24 ... 

25 ... 

26 ... 
27... 
28... 
29... 
30.. 
31.. 



Jan. 



Feb. 



Total 
Mean...- 

Max 

Min 

Acre-ft. 



Unless otherwise 



Diacliarffe of ]bake Fork at ]bak* City for 1918. 






Mar. Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 




70 


196 


212 


59 


52 


48 


28 




78 


193 


199 


74 


62 


48 


28 




90 


273 


199 


80 


52 


45 


27 


• ...... ...... 


99 


412 


209 


78 


52 


45 


26 




108 


507 


202 


78 


59 


44 


27 




J28 


542 


193 


82 


57 


43 


29 




144 


584 


193 


• 82 


52 


38 


30 




141 


591 


174 


78 


50 


36 


28 




128 


619 


168 


80 


103 


36 


26 




134 


688 


183 


78 


183 


36 


27 




124 


704 


183 


95 


186 


39 


26 




110 


720 


180 


90 


183 


36 


25 




112 


729 


180 


86 


174 


36 


26 




141 


756 


177 


99 


160 


33 


25 




193 


738 


174 


103 


146 


30 


27 




234 


648 


168 


101 


* 131 


30 


28 




252 


598 


157 


92 


117 


30 


27 




277 


542 


146 


82 


105 


33 


24 




289 


528 


136 


74 


95 


33 


24 




316 


507 


136 


74 


84 


36 


25 


34 


307 


464 


117 


90- 


82 


32 


26 


34 


264 


452 


112 


86 


74 


33 


26 


34 


268 


452 


108 ' 


84 


78 


30 


28 


36 


334 


429 


99 


76 


70 


30 


25 


18 


339 


418 


99 


68 


68 


30 


24 


44 


349 


395 


90 


64 


60 


30 




48 


307 


364 


80 


60 


59 


26 




55 


302 


330 


78 


57 


57 


30 




54 


273 


281 


76 


59 


54 


30 




60 


302 


248 


70 


59 


52 


30 






234 




66 


55 




28 




417 


6447 


14908 


4564 


2423 


27V7 


1084 


662 


41.7 


208 


497 


147 


78.2 


91.6 


35.0 


26.5 


60 


349 


756 


212 


103 


186 


48 


30 


18 


70 


193 


66 


55 


50 


26 


24 


827 


12800 


29600 


9040 


4810 


5450 


2150 


1310 


noted, all discharges 


are in 


cubic feet per 


second. 
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UNCOMPAHGRE RIVER AT OURAY 

Location. — Near highway bridge in See. 31, T. 44 N., R. 7 W., New 
Mexico principal meridian, half a mile south of Ouray, Colo. Nearest 
tributary, Canon Creek, enters 150 feet below; nearest tributary above 
is Bear Creek. 

Records Available. — January 25, 1911, to November 30, 1918 ; Jan- 
uary 7 to March 17, 1908, records were kept at the power plant of the 
Ouray Electric Light & Power Co., 1 mile south of Ouray. 

Drainage Area. — 44 square miles. 

Gage. — ^Vertical staff. 

Channel. — Permanent, except at time of high water, when channel 
scours and fills. 

Discharge Measurements.— Made from bridge during high water and 
by wading at ordinary stages. 

Winter Flow. — Little if any backwater from ice at this station, as 
channel remains open during the year. 

Diversions. — Water is diverted 2 miles above the station by the 
Ouray Light & Power Co. This amounts approximately to 8 second-feet 
and is returned to the river below the station. 

Accuracy. — Results considered reliable. 

Co-operation.-— Records furnished by the United States Geological 
Survey. 

UNCOMPAHGRE RIVER BELOW OURAY 

Location. — ^At left bank 700 feet above the lowest bridge in Ouray, 
one-third mile below the railroad station. It is below all tributaries in 
Ouray. 

Records Available.— May 12, 1913, to November 30, 1918. 

Drainage Area. — 76 square miles. 

Gage. — ^Vertical staff, moved upstream from former location. No 
relation established between old and new gages. Recording gage 
installed March 28, 1917. 

Control. — Shifting. 

Discharge Measurements. — Made from bridge and by wading. 

Winter Flow. — Ice causes little or no backwater as the warm springs 
above prevent freezing. 

Diversions. — There are no diversions which are not returned to the 
river above the station. 

Accuracy. — OWing to the high altitude of the station (7,700 feet), 
there are diurnal fluctuations of stage at certain seasons, due to alter- 
nate melting and freezing, and the mean daily gage height, based on 
morning and evening readings and the maximum stage for the 24-hour 
period, may be somewhat in error. For this reason, and because of the 
shifting character of the channel, the estimates can not be considered 
better than fair, or, possibly, good. 

Co-operation.;.— Records furnished by the United States Geological 
Survey. 
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Dlsoharff* of Uncompaligre SiTcr at Onray 

Dralaar* Am*, 44 Saiure ]EU«b. Altitude, 7,710 r«tt 

Day , Jan. Feb. Mar. Apr. May June July Aug. 

1 17 3 3 7 44 97 635 135 

2 7 3 3 12 46 106 590 105 

3 7 3 2 12 46 137 545 77 

4 7 3 1 12 48 294 500 77 

5 18 3 1 12 51 185 480 77 

6 18 24 1 14 46 160 440 77 

7 19 24 1 14 44 266 500 69 

8 18 24 2 22 37 402 385 61 

9 18 24 3 25 37 545 323 58 

10 6 24 3 28 35 440 323 55 

11 6 24 3 29 46 500 323 61 

12 8 3 3 37 35 545 323 69 

13 14 3 3 37 44 590 280 76 

14 6 3 12 48 148 830 266 93 

15 6 3 12 46 211 780 266 67 

16 24 3 12 41 266 780 238 56 

17 14 3 14 37 280 880 238 54 

18 6 10 14 34 266 880 185 54 

19 9 8 14 22 185 730 185 46 

20 19 9 14 17 116 780 185 39 

21 13 2 14 28 97 780 172 35 

22 13 3 13 32 88 880 160 34 

23 4 5 12 39 97 780 160 32 

24 3 7 13 48 79 780 137 32 

25 3 9 13 56 79 830 137 30 

26 3 8 14 62 70 830 137 28 

27 3 3 14 62 97 880 185 27 

28 3 3 16 51 106 830 148 27 

29 3 21 48 106 930 126 26 

30 3 28 48 106 830 126 20 

21 ^ 16 106 ■• 137 20 

Total 301 '2*44 295 980 3062 18'2"7'7 8835 1717 

Mean... 9.71 8.7r 9.52 32.7 98.8 609 285 55.4 

Max 24 24 28 62 280 930 635 135 

Mln 32 1 7 35 97 126 20 

Acre-ft. 597 484 585 1950 6080 36200 17500 3410 



for 1917. 
AboTo 8oa :bOToL 



Sept. 
20 
20 
24 
20 
19 
18 
16 
15 
17 
14 
21 
20 
20 
41 
23 
23 
21 
20 
15 
14 
13 
12 
11 
9 
9 
12 
11 
10 
10 
9 



507 

16.9 

41 

9 

1010 



Oct. 

17 

18 

16 

14 

12 

12 

11 

11 

10 
9.4 
8.6 
7.0 
6.4 
6.4 
6.4 
5.8 
5.8 
5.8 
4.6 
4.6 
4.0 
3.8 
3.8 
3.8 
3.8 
3.6 
3.4 
3.2 
2.1 
2.1 
1.8 
227.2 

7.33 

18 

1.8 

451 



Nov. 
1.8 
1.8 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 
1.2 
1.2 
1.2 
1.2 
1.9 
0.6 
0.3 



1.2 
1.2 
1.2 
1.5 
1.5 
2.4 
2.1 
1.5 
3.6 
5.2 
5.8 
5.8 
18 



71.0 

2.37 

18 



141 



Dec. 
0.3 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.8 
2.7 
2.7 
1.5 
4.0 
0.9 
0.8 
0.6 
0.3 
0.4 
0.3 
0.4 
0.6 


1.8 

1.5 

1.5 

0.8 

2.4 

0.9 

1.5 

1.5 

1.5 

' 1.8 

41.5 

1.34 

4 



82.4 



DlBoliarg'8 of UncompaligTv SlTcr at Onray for 1918. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 J. 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean..-. 

Max 

Min 

Acre-ft. 



.0 
.0 
.2 
.0 
.0 



Drainage Area, 44 Square Miles. 

Feb. Mar. Apr. May 

6.4 9.4 10.2 55 

7.0 9.4 7 101 

6.4 7.0 6.4 101 

6.4 7.0 7.8 126 

7.0 7.0 8.6 124 

7.0 7.0 11 160 

6.4 6.4 16 185 

7.0 5.2 16 155 

15.0 4.0 22 137 

16.0 4.0 34 116 

17.2 4.0 32 112 

17.2 4.6 29 106 

6.4 4.6 26 160 

6.4 3.8 22 211 

5.8 • 4.0 20 280 

5.8 4.0 17 308 

12 4.0 14 338 

11 4.6 3.0 323 

12 4.6 1.8 338 
10.2 4.0 1.2 338 
11 4.0 3.0 266 
11 4.0 4.6 280 
11 5.2 6.4 323 
11 5.2 35 323 
10.2 5.8 35 294 

9.4 6.4 44 294 

9.4 7.8 46 294 

9.4 9.4 29 294 

9.4 37 252 

10.2 59 224 

10.2 ...... 172 

271.0 186.2 604.0 6790 

9.68 6.01 20.1 219 

17.2 10.2 59 338 

5.8 3.8 1.2 55 

538 370 1200 13500 



Jan. 
3.6 
5.2 
6.4 
6.4 
5.8 
3.4 
4.0 
4.0 
3.0 
3.0 

, 2.4 
3. 
3. 
3. 
4. 
4. 
4.6 
7.0 
7.0 
6.4 
7.0 
7.0 
20.8 
5.5 
7.0 
4.0 
7.0 
6.4 
7.0 
7.0 
7.0 

175.1 

5.65 

20.8 

2.4 

347 



Altitude, 7,710 

June July 



Feet Above Sea JbeveL 



137 
148 
238 
414 
590 
690 
690 
680 
730 
780 
680 
730 
880 
9^0 
980 
590 
590 
323 
308 
280 
252 
266 
266 
266 
266 
224 
211 
186 
160 
148 

13433 
448 
980 
137 

26700 



137 

116 

132 

148 

126 

137 

148 

134 

120 

106 

97 

97 

97 

79 

70 

62 

56 

54 

48 

48 

62 

59 

56 

58 

59 

46 

44 

39 

41 

46 

39 

2561 

82.6 

148 

39 

5080 



Aug. 
38 
46 
45 
41 
40 
37 
36 
35 
69 
51 
46 
39 
39 
65 
51 
51 
46 
39 
31 
31 
29 
29 
28 
25 
25 
23 
23 
25 
26 
25 

1137 

36.7 

69 

3 

2260 



Sept. 
3.0 
3.0 
3.6 
4.6 

16 
5.2 
3.2 
1.8 

31 
216 

69 

46 

37 

32 

29 

23 

23 

22 

17 

15 

13 
7.8 
7.0 
5.8 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 



661.6 

22.1 

216 

1.8 

1320 



Oct. 
4.6 
4.6 
4.6 
4.6 
4.6 
4.6 
4.0 
4.6 
4.6 
4.6 
5.2 
5.2 
6.2 
5.2 

21 

21 
4.6 
3.8 
3.8 
4.0 
4.0 
4.0 
4.0 
3.8 
3.8 
3.8 
3.8 
4.0 
4.0 
4.0 
4.0 
167.6 

5.41 

21 

3.8 

333 



Nov. 
4.0 
4.0 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
3.8 
4.6 
4.0 
4.0 
4.0 
4.0 
4.0 
3.8 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.6 



Dec. 



118.2 

3.94 

4.6 

3.8 

234 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

It 

11 

12 

13 

14 

15 

16 

17 

18 

19 .... 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Day 
1... 

2 ... 

3 ... 
4... 
5... 

6 ... 

7 ... 
8... 
9 ... 

10... 

11 ... 

12 ... 

13 ... 
14... 
15... 
16... 
17... 
18... 
19... 
20... 

21 ... 

22 ... 

23 ... 

24 ... 

25 ... 

26 ... 

27 ... 

28 ... 

29 ... 

30 ... 

31 ... 



Total 
Mean.... 

Max 

Mln 

Acre-ft. 



DraiaaflT* Af%, 76 

Jan. Feb. Mar. 

34 28 28 

33 28 26 

33 28 24 
32 28 24 
32 28 24 
32 28 26 
32 29 26 
30 29 26 

30 29 26 

34 29 26 
39 29 26 
32 30 26 
32 30 26 

26 29 26 

28 28 26 
32 28 26 

32 27 27 

33 28 27 

31 28 27 

32 29 28 

27 28 29 
32 26 27 
27 31 26 
30 31 26 

29 37 27 
29 38 27 
29 35 28 
29 31 52 

32 69 

29 60 

29 47 

961 827 939 

31.0 29.5 30.3 

39 38 69 

26 26 24 

1910 1640 1860 

Drainair* Ar«a, 76 

Jan. Feb. Mar. 
25 26 
28 
26 
27 
28 
28 
28 
23 
25 
29 
31 
30 
28 
26 
28 
24 
26 
26 
25 
26 
26 
27 
29 
29 
27 
27 
28 
27 



of UnoompaliirM Miw B«low 



Sanar* lUles. 



Apr. 

41 

38 

35 

89 

51 

49 

46 

73 

83 

71 

69 

86 

104 

98 

83 

70 

67 

63 

56 

66 

86 

116 

133 

143 

158 

139 

116 

102 

94 

96 



2471 

82.4 

158 

35 

4900 



May 

100 

103 

104 

105 

96 

91 

92 

90 

84 

88 

98 

108 

145 

248 

331 

362 

405 

410 

319 

236 

202 

192 

198 

190 

178 

162 

150 

169 

188 

185 

178 

5607 

181 

410 

84 

11100 



AlUtudiS, 7,710 

June July 



Oiir»7 for 1917. 



169 


1400 


178 


1140 


254 


1140 


331 


1090 


340 


875 


288 


835 


362 


1000 


645 


958 


795 


875 


795 


875 


755 


1000 


915 


835 


1040 


765 


1180 


680 


1320 


610 


1450 


610 


1450 


545 


1680 


515 


1400 


578 


1360 


485 


1450 


430 


1400 


430 


1450 


430 


1540 


405 


1500 


371 


1500 


380 


1540 


405 


1580 


295 


1580 


267 


1600 


278 




260 


3l'6'4'7 


20752 



1050 

1680 

169 



669 

1400 

260 



62500 41100 



Augr. 

228 

202 

185 

180 

180 

180 

180 

162 

154 

173 

198 

239 

270 

225 

198 

;73 

169 

147 

134 

120 

114 

108 

102 

98 

94 

92 

106 

102 

92 

86 

83 

4774 

154 

270 

83 

9470 



Sept. 
79 
75 
74 
73 
72 
72 
73 
73 
71 
69 
86 
91 
88 
84 
75 
72 
66 
62 
62 
60 
59 
58 
58 
55 
54 
70 
58 
54 
53 
54 



2050 

68.3 

91 

53 

4060 



Oct. 
66 
60 
57 
64 
52 
63 
51 
50 
48 
47 
46 
45 
44 
43 
42 
43 
43 
37 
36 
39 
37 
37 
37 
37 
37 
37 
36 
34 
33 
36 
36 

1352 

43.6 
66 
33 

2680 



Nov. 
36 
36 
33 
35 
34 
33 
84 
34 
33 
32 
33 
32 
32 
32 
33 
32 
30 
• .29 
31 
34 
34 
33 
33 
33 
33 
31 
32 
27 
33 
33 



979 

32.6 

36 

27 

1940 



Of Unoompaligre Siver Bolow Oiir»y for 1918. 
Square Miles. Altitude, 7,710 Feet Above Sea :beTel. 



28 
28 
29 
29 

. 26 
26 
27 
27 
31 
27 
26 

. 26 
27 
28 
27 
27 
26 
28 
28 
28 
26 
27 
28' 
28 
29 
28 
28 
27 
28 
28 
2r8 
854 
27.5 
31 
26 

1690 



757 

27.0 

31 

23 

1500 



32 
35 
36 
32 
32 
30 
32 
27 

. 31 
33 
38 
34 
29 
29 
28 
33 
36 
35 
34 
33 
31 
34 
44 
42 
43 
45 
40 
47 
54 
60 

1115 

36.0 

60 

26 

2210 



Apr. 
5Z 
50 
50 
47 
42 
36 
45 
50 
80 
86 
84 
86 
77 
77 
69 
60 
52 
46 
44 
41 
46 
54 
54 
77 
93 
102 
110 
98 
100 
123 



2032 

67.7 

123 

36 

4030 



May 
158 
167 
176 
260 
278 
307 
303 
260 
260 
239 
176 
162 
200 
319 
458 
48t) 
503 
527 
552 
545 
400 
395 
527 
558 
533 
539 
486 
485 
458 
380 
292 

11382 
367 
558 
158 

22600 



June 

245 

335 

515 

680 

795 

1000 

1220 

1090 

1450 

1630 

1730 

1500 

1540 

1800 

1680 

1400 

1220 

1220 

1040 

958 

1000 

916 

958 

680 

718 

545 

515 

405 

335 

270 



29469 

982 

1880 

245 

58400 



July 

239 

228 

335 

405 

281 

278 

239 

230 

260 

284 

245 

222 

233 

198 

173 

158 

145 

131 

122 

116 

115 

109 

103 

104 

102 

96 

91 

86 

84 

79 

78 

5569 

180 

405 

78 

11100 



Aug. 

80 

85 

77 

79 

93 

115 

93 

82 

137 

115 

104 

94 

92 

136 

120 

105 

96 

94 

90 

84 

78 

65 

57 

53 

57 

65 

73 

73 

69 

70 

59 

2690 

86.8 

137 

53 

5340 



Sept. 

57 

54 

64 

74 

85 

73 

67 

73 

162 

395 

260 

167 

141 

126 

115 

106 

97 

87 

84 

78 

71 

66 

68 

72 

65 

64 

62 

60 

57 

54 



Unless otherwise noted, all discharges are in cubic feet per 



2994 

99.8 

395 

54 

6940 

second. 



Oct. 
53 
61 
50 
50 
47 
50 
50 
47 
48 
60 
47 
46 
46 
49 
47 
43 
47 
45 
42 
42 
43 
43 
42 
42 
42 
43 
41 
42 
45 
51 
58 

1442 

46.5 
68 
41 

2860 



Nov. 
60 
55 
51 
49 
45 
43 
42 
37 
40 
45 
45 
45 
43 
45 
43 
40 
39 
45 
45 
43 
41 
40 
39 
44 
42 
40 
38 
39 
39 
37 



Dec. 
33 
83 

32 
30 
28 
27 
25 
26 
29 
82 
30 
31 
29 
31 
31 
30 
30 
30 
31 
31 
29 
28 
29 
29 
28 
28 
28 
28 
27 
28 
29 
910 

29.4 
33 
25 

1810 



Dec. 



1299 

43.3 

60 

37 

2580 
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UNCOMPAHGRE RIVER AT COLONA 

Location. — In Sec. 17, T. 47 N., R. 8 W., one-half mile east of Colona, 
. in Onray County. No important tributary within several miles. 

Drainage Area. — 475 square miles approximately (measured by 

U. S. R. S.). 

Records Available.— April 6, 1917, to October 31, 1918. 

Gage. — ^Vertical staff. 

Discharge Measurements. — Made from suspension footbridge near 
gage. 

Channel and Control. — Somewhat shifting. 

Extremes of Discharge. — No data. 

Ice. — ^No data as station is discontinued during winter. 

Diversions. — Only a few small diversions above station. 

Co-operation. — Daily discharge furnished by United States Reclama- 
tion Service. 



UNCOMPAHGRE RIVER AT MONTROSE 

Location. — ^At highway bridge, one-fourth mile west of Montrose. 
Nearest important tributary, Happy Canyon Creek, enters about 2 miles 
below. 

Records Available.— April 22, 1903, to December 16, 1913 ; March 
8, 1915, to October 31, 1918. 

Drainage Area. — 565 square miles. 

Gage. — Vertical staff; location and datum unchanged. 

Channel. — Extremely shifting. 

Discharge Measurements. — Made from the bridge. 

Winter Flow. — Although ice forms along the edges of the river dur- 
ing the winter months, the river does not freeze over. Observations of 
gage heights are, however, discontinued during November, December, 
January, February, and March. 

Diversions. — Uncompahgre River is so over-appropriated that the 
United States Reclamation Service is constructing a tunnel and canal to 
divert 1,300 second-feet from Gunnison River into the Uncompahgre 
above Uncompahgre. 

Accuracy. — Although the channel is extremely shifting, sufficient 
discharge measurements were made to afford data for estimates by the 
indirect method, and these estimates may be considered reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



DiMhavg^ of UnoompaliffM SlTcr at Oolona 

Dralaar* Aiwa 443 Squar* lEUea. Attltade, 6,399 7««t 

Jan. Feb. Mar. Apr. May June July Aug:. 

246 638 1610 430 

364 498 1440 430 

349 663 1220 400 

364 673 1180 375 

338 704 1000 375 

110 323 642 910 375 

93 349 642 1040 360 

176 313 739 1040 350 

227 283 1230 990 . 285 

192 283 1450 941 305 

182 283 1230 1120 327 

164 283 1230 1450 375 

253 338 1450 1150 705 

283 459 1720 1070 485 



235 
182 
175 
175 
156 
145 
235 
298 
338 
385 
495 
385 
385 
349 
298 
338 



642 
755 
800 
762 
725 
584 
548 
553 
553 
548 
521 
495 
428 
415 
428 
402 
415 



1830 
2270 
2270 
2320 
2070 
1700 
1800 
1700 
1800 
1900 
1900 
2270 
1800 
1800 
1700 
1290 



925 
860 
750 
750 
805 
750 
580 
580 
545 
559 
545 
580 
723 
620 
510 
620 
485 



460 
460 
460 
400 
350 
305 
285 
265 
222 
222 
222 
183 
183 
183 
183 
145 
145 



6253 14149 43729 27348 10240 

250 456 1460 882 330 

495 800 2320 1610 705 

93 246 498 485 145 

12400 28000 86900 54200 20300 



for 1917. 
AbOTC S«a :b«v«L 

Sept. Oct. Nov. 

127 110 

110 110 

110 110 

110 110 

110 110 

110 110 

110 93 

110 93 

110 93 

110 93 

127 93 

127 93 

127 61 

145 61 ....;. 

127 61 

110 63 

110 45 

110 45 

110 45 

110 45 

110 45 

110 46 

110 45 

110 45 

110 45 

110 45 

110 45 

110 45 

110 45 

110 45 

45 

3420 2129 

114 68.7 

145 110 

110 45 

6780 4220 



Dec. 



Diacharsre of Uncompahgre Xiver at Oolona for 1918. 



Day 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



DralnaiTc 

Jan. Feb 



443 Square 

Mar. Apr. 



Mil**. AltitiULs, 6,399 Foot Aboro 



110 
95 
95 
110 
127 
145 
180 
200 
240 
180 
200 
220 

l'96'2 

158 

240 

95 

3760 



May 
260 
282 
360 
355 
425 
425 
477 
425 
400 
450 
330. 
260 
282 
355 
505 
590 
620 
725 
725 
794 
620 
532 
655 
760 
690 
725 
620 
655 
590 
532 
450 

15774 
509 
794 
260 

31300 



June 

400 

377 

560 

690 

835 

875 

1000 

835 

967 

1250 

1580 

1480 

1870 

2270 

2040 

1800 

1600 

1460 

1180 

1260 

1000 

1540 

1280 

1040 

925 

875 

810 

476 

475 

400 



33140 

1100 

2274 

377 

66500 



July 
325 
400 
450 
520 
520 
600 
475 
460 
550 
760 
700 
300 
585 
660 
515 
605 
475 
444 
396 
390 
385 
370 
356 
340 
321 
282 
256 
236 
218 
170 
172 

12915 
417 
760 
170 

25600 



Augr. 

166 

175 

176 

158 

140 

122 

102 

86 

74 

116 

107 

98 

108 

126 

144 

122 

117 

103 

89 

.89 

74 

74 

61 

52 

52 

52 

38 

30 

30 

26 

26 

2933 

94.6 

176 

26 

2933 



Sept. 

23 

20 

16 

20 

55 

87 

56 

88 

120 

260 

365 

260 

245 

221 

217 

214 

211 

195 

180 

167 

150 

142 

135 

142 

140 

135 

135 

135 

135 

135 



4404 

147 

365 

16 

8750 



Soa ]bevoL 

Oct. Nov. 

125 

125 

120 

115 

115 

115 

120 

120 

115 

115 

120 

120 

120 

115 

116 

120 

120 

120 

120 

120 

120 

120 

125 

135 

115 

14TT 

150 

150 

150 

150 

150 
3880 

125 

160 

115 
7690 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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DlBoliarire of Unoompaliffre Siv«r at Montroa* for 1917. 





DrainHT* Ar«a, 566 


Sqnar* lCil«s. 


▲mtnde, 6,820 r««t 


A1>ov« 


S«a ^•▼•L 




Day 


Jan. Feb. Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. Nov. 


Dec. 


1 




71 


185 


415 


1320 


367 


650 


300 




2 




63 


185 


384 


1060 


316 


462 


300 




3 




63 


237 


416 


822 


283 


360 


321 


• ..•-•* 


4 


•--^-* «....• ••.,.. 


32 


237 


705 


840 


283 


442 


345 




5 




27 


223 


586 


782 


237 


•112 


377 




6 




56 


117 


243 


625 


185 


80 


395 




7 




49 


300 


321 


600 


112 


636 


395 




8 




63 


237 


415 


705 


266 


635 


396 




9 




148 


216 


960 


730 


251 


479 


330 




10 




165 


185 


1280 


1200 


266 


«77 


300 




11 




101 


160 


755 


1160 


49 


360 


223 




12 


_ V 


124 


148 


755 


960 


330 


415 


43 




13 




165 


266 


870 


705 


822 


395 


56 




14 




197 


535 


1100 


650 


577 


360 


56 




15 




160 


870 


1680 


990 


197 


367 


63 




16 




125 


755 


1280 


870 


650 


377 


56 




17 




137 


900 


1630 


660 


330 


367 


49 




18 




177 


793 


1850 


577 


137 


360 


32 




19 :. 




43 


650 


1550 


577 


80 


377 


22 




20 




27 


377 


1100 


650 


237 


336 


5 




21 




49 


315 


1240 


543 


330 


300 


5 




22 




165 


237 


1200 


543 


315 


266 







23 




197 


452 


1280 


470 


330 


283 







24 




266 


336 


1870 


315 


345 


266 







25 




345 


321 


1360 


730 


300 


251 







26 




283 


177 


1450 


556 


283 


160 







27 




266 


148 


1160 


600 


283 


90 







28 




185 


197 


1200 


452 


300 


66 







29 




172 


215 


1280 


435 


330 


266 







30 




172 


251 


1550 


452 


315 


300 







31 






384 




492 


300 









Tbtal 




4093 


10608 


31384 


22060 


9405 


9974 


4068 




Mean.... 




136 


342 


1050 


712 


303 


332 


131 




Max 




345 


900 


1850 


1320 


822 


650 


395 




Mln 




27 


117 


243 


315 


49 


56 







Acre-ft. 




8090 


21000 


62500 


43800 


18600 


19800 


8060 





DiaohMve of UncompaligTv IRiver at Montroso for 1918. 
Draiaairc Area, 566 Square lUlee. Altitude, 6,820 Feet Above Sea £eveL 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



Jan. Feb. Mar. Apr. 



28 







322 

360 

360 

360 

415 

360 

415 

360 

360 

360 

3'766 

264 

415 



7330 



May 


June 


July 


Aug. 


Sept. 


Oct. 


360 


235 


395 


360 


285 


70 


360 


340 


360 


360 


275 


90 


380 


560 


432 


340 


285 


100 


615 


680 


432 


360 


340 


110 


515 


735 


475 


380 


395 


110 


635 


760 


640 


415 


380 


110 


495 


1050 


476 


450 


360 


110 


495 


820 


475 


380 


360 


220 


395 


820 


475 


360 


380 


110 


395 


1120 


560 


380 


432 


110 


295 


1180 


615 


415 


322 


110 


270 


990 


360 


415 


100 


110 


270 


955 


360 


395 


360 


110 


360 


1340 


415 


495 


360 


110 


495 


1300 


450 


285 


322 


100 


545 


1120 


432 


35 


270 


90 


560 


955 


415 


380 


180 


100 


660 


955 


432 


360 


163 


110 


660 


820 


395 


360 


163 


360 


742 


820 


360 


360 


138 


340 


540 


680 


360 


360 


115 


285 


360 


900 


395 


395 


110 


110 


495 


845 


360 


380 


100 


90 


680 


845 


360 


360 


90 


90 


560 


610 


360 


360 


90 


70 


635 


560 


380 


360 


80 


70 


560 


495 


360 


360 


70 


70 


495 


415 


322 


340 


80 


45 


495 


415 


322 


322 


80 


35 


495 


432 


322 


300 


70 


15 


300 




340 


275 




10 


15017 


23752 


12634 


11097 


6755 


3570 


484 


792 


408 


358 


225 


115 


742 


1340 


560 


495 


432 


360 


270 


235 


222 


35 


70 


10 


29800 


47100 


25100 


22000 


13400 


7070 



Nov. Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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UNCOMPAHGRE RIVER NEAR DELTA 

Location. — ^At highway bridge on township line between Tps. 95 and 
96, 2 miles south of Delta; no tributaries between the station and the 
mouth and no important tributaries for several miles upstream. 

Eeeords Available. — April 29, 1903, to December 18, 1913; March 
8, 1915, to October 31, 1918. 

Drainage Area. — 1,130 square miles. 

Gage. — ^Vertical staflf. 

Channel. — Extremely shifting. 

Discharge Measurements. — ^Made from the bridge. 

Winter Flow. — The flow is probably not materially affected by ice, 
although ice forms along the edges and slush ice frequently occurs. 
Observations are discontinued during the winter months. 

Diversions. — The normal flow is diverted during the irrigation sea- 
son by ditches above the station, so that the records represent largely re- 
turn seepage water. 

Accuracy. — Estimates only fair, or, for certain periods, possibly 
good, measurements being insufficient to permit use of indirect method 
for shifting channels to fullest extent. 

Co-operation. — Records furnished by the United States Geological 
Survey. 

CRYSTAL CREEK NEAR MAHER 

Location. — In Sec. 35, T. 50 N., R. 6 W., at the old Kruemling ranch, 
300 feet above headgate of Fruitland Irrigation Company's ditch, 8 miles 
southeast of Maher, in Montrose County. Nearest important tributary, 
North Fork, which enters one mile above. 

Drainage Area. — 

Records Available. — April 6, 1917, to December 14, 1918. 

Gage. — ^Vertical staff attached to downstream left abutment of high- 
way bridge ; read by C. B. Wray. 

Discharge Measurements. — Made from bridge or by wading. 

Channel and Control. — Channel of compact gravel ; permanent con- 
trol at small rapids of compact gravel, 40 feet downstream ; slightly shift- 
ing during 1918. Banks will overflow at stage of 4.0 feet. 

Extremes of Discharge. — Maximum stage recorded, 1.9 feet at 6 p. 

m., April 28 and 29, and 6 a. m., April 30 and May 11 (discharge, 

second-feet) ; minimum stage recorded. 

Ice. — Stage-discharge relation seriously affected by ice ; observations 
discontinued. 

Diversions. — Above station. Cedar Canyon and Iron Springs ditch 
has adjudicated decree for 50 second-feet. Below, the Fruitland Irri- 
gation Company's ditch diverts water into the Onion Valley reservoir. 

Co-operation. — Records furnished by the United States Geological 
Survey. 
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Day 

1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Disoluuv« of UlMoiiipAhffz* Mlrmt H«ar Delta for 1918. 
Dralaaffo Area, 1,130 Sqnaro MUes. Altitudo, 4,970 Foot Abovo 8oa ^ovoL 

Jan. Feb. Mar. Apr. 



177 
123 
15 
100 
75 
70 
70 
67 
75 

7'7"2 
85.8 

177 

15 

1530 



May 


June 


July 


Augr. 


Sept. 


Oct. 


69 . 


99 


59 


85 


95 


167 


52 


67 


58 


74 


90 


125 


37 


116 


87 


76 


95 


116 


150 


140 


102 


85 


90 


60 


140 


215 


150 


77 


120 


40 


163 


202 


92 


87 


100 


125 


190 


335 


103 


97 


70 


78 


138 


315 


140 


99 


77 


59 


115 


230 


170 


109 


100 


140 


100 


277 


185 


107 


337 


146 


85 


575 


152 


308 


440 


152 


93 


357 


335 


187 


635 


160 


75 


485 


78 


166 


400 


156 


67 


910 


126 


335 


316 


160 


69 


855 


125 


125 


290 


144 


109 


705 


100 


66 


288 


280 


95 


540 


100 


38. 


260 


200 


150 


345 


88 


59 


203 


167 


87 


315 


85 


67 


171 


174 


50 


425 


97 


86 


172 


226 


90 


460 


121 


100 


176 


308 


58 


505 


100 


93 


174 


260 


123 


1100 


100 


69 


172 


245 


140 


625 


67 


40 


170 


243 


88 


475 


77 


66 


171 


220 


125 


420 


85 


37 


176 


170 


87 


300 


75 


10 


170 


167 


132 


245 


72 


68 


170 


170 


87 


176 


77 , 


95 


170 


170 


75 


150 


75 


88 


171 


168 


130 




76 


85 




125 


3169 


imi 


3367 


3073 


5'9'6'8 


6099 


102 


399 


108 


99.1 


199 


164 


190 


1100 


335 


335 


535 


308 


37 


67 


58 


10 


70 


40 


6270 


23700 


6640 


6090 


11800 


10100 



Nov. Dec. 



DlBOliaryo of UaoompaligTe Slver at Delta for 1917. 
Drainage Area, 1,130 Square lUles. Altitude, 4,970 Feet Above Sea ^beveL 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Jan. Feb. Mar. 



Apr. 


May 


June 


July 


Augr. 


Sept. 


Oct. 


180 


432 


337 


769 


112 


103 


384 


190 


373 


337 


648 


167 


103 


393 


182 


489 


356 


445 


124 


103 


376 


166 


426 


337 


420 


124 


96 


411 


141 


642 


420 


318 


126 


90 


379 


141 


458 


460 


215 


112 


89 


416 


152 


545 


511 


215 


84 


86 


436 


143 


475 


267 


283 


59 


112 


420 


200 


397 


248 


248 


74 


97 


375 


260 


367 


333 


345 


96 


86 


277 


215 


318 


520 


337 


169 


77 


180 


182 


302 


326 


248 


356 


109 


215 


230 


403 


497 


209 


648 


71 


47 


323 


465 


470 


337 


397 


48 


100 


305 


775 


681 


200 


197 


267 


90 


252 


865 


800 


164 


474 


195 


114 


210 


916 


676 


102 


280 


218 


98 


257 


841 


675 


105 


105 


319 


94 


150 


755 


865 


87 


87 


356 


91 


130 


624 


479 


91 


95 


248 


96 


126 


420 


384 


103 


136 


224 


83 


160 


307 


737 


103 


96 


209 


93 


285 


333 


675 


77 


95 


.248 


96 


332 


356 


768 


77 


103 


224 


94 


358 


333 


762 


84 


109 


270 


102 


462 


245 


675 


90 


112 


314 


94 


503 


189 


675 


102 


112 


158 


84 


349 


156 


622 


95 


103 


129 


100 


419 


277 


577- 


86 


103 


153 


102 


452 


277 


648 


245 


103 


187 


93 




215 




290 


103 




91 


7455 


13976 


16117 


7138 


5061 


5089 


6021 


248 


451 


537 


230 


163 


170 


194 


503 


916 


865 


769 


648 


356 


435 


126 


156 


248 


77 


59 


48 


47 


4800 


27700 


32000 


14100 


10000 


10100 


11900 



Nov. Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Day 

1 

2 

3 

4 

5 

6 

.7 ....^.. 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Disoliarir* of Crystal Or«»k Hear ICalier for 1917. 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. 

8 
7 
7 
6 
6 
6 
5 
5 
5 
5 
6 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
5 

5 
5 
5 
5 
5 
5 
5 



Dec. 



6 

6 

6 

7 

7 

9 

16 

26 

31 

22 

14 

14 

14 

14 

13 

16 

42 

63 

99 

187 

155 

94 

71 

70 

62 

loi'i 

42.6 

187 

6 

2110 



53 


136 


107 


0.5 


. 0.1 


15 


56 


171 


84 


0.5 


0.1 


15 


52 


206 


56 


0.4 


0.1 


/15 


51 


197 


47 


0.4 


0.2 


16 


53 


267 


24 


0.4 


0.2 


15 


53 


280 


19 


0.4 


0.2 


15 


53 


241 


15 


0.4 


0.2 


14 


62 


269 


12 


0.4 


0.2 


14 


62 


399 


13 


0.4 


0.4 


14 


71 


405 


10 


0.4 


0.5 


14 


82 


387 


10 


0.4 


1 


14 


125 


371 


12 


0.4"^ 


2 


14 


149 


395 


9 


0.4 


2 


14 


149 


399 


9 


0.4 


2 


18 


171 


365 


7 


0.4 


2 


12 


249 


307 


5 


0.3 


5 


12 


,297 


307 


5 


0.3 


8 


12 


332 


302 


3 


0.2 


8 


12 


327 


293 


2 


0.2 


9 


12 


161 


292 


0.6 


0.2 


9 


12 


155 


297 


0.5 


0.2 


9 


12 


149 


292 


0.5 


0.2 


9 


12 


141 


281 


0.5 


0.2 


9 


12 


126 


267 


0.8 


0.2 


9 


12 


131 


259 


0.5 


0.2 


9 


11 


126 


245 


0.4 


0.2 


9 


10 


123 


225 


0.5 


0.2 


12 


9 


125 


216 


0.8 


0.2 


15 


9 


131 


205 


0.8 


0.2 


15 


9 


129 


173 


0.6 


0.2 


15 


8 


139 




0.6 


0.1 




8 


4082 


8'44"9 


456.1 


9.5 


161.2 


386 


132 


282 


14.7 


0.31 


5.37 


12.4 


332 


405 


107 


0.5 


15 


15 


51 


136 


0.4 


0.1 


0.1 


8 


8120 


16800 


904 


19 


320 


762 



158 

5.3 

8 

5 

315 



Day 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 

10 ... 

11 ... 

12 ... 

13 ... 

14 ... 

15 ... 

16 ... 

17 ... 

18 ... 

19 ... 

20 ... 

21 ... 

22 ... 
23... 

24 ... 

25 ... 
26... 
27... 
28... 
29 ... 
30.. 
31 .. 



Diacliarir« of Crystal Greek Near Maker for 1918. 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 



Total 
Mean.... 

Max 

Min 

Acre-ft. 



12 

15 

15 

18 

19 

18 

22 

22 

12 

5 

7 

5 

12 

22 

22 

26 

35 

51 

51 

46 

35 

51 

51 

63 

70 

63 

63 

51 

40 

922 

31.8 

70 

5 

1830 



46 


132 


105 


2 


2 


4 


7 


8 


3 


63 


116 


100 


2 


1 


4 


6 


8 


3 


76 


100 


108 


2 


1 


49 


6 


8 


3 


76 


86 


111 


2 


2 


11 


5 


10 


3 


84 


72 


121 


2 


2 


7 


5 


10 


3 


84 


72 


108 


6 


2 


6 


4 


11 


3 


84 


108 


100 


10 • 


2 


6 


7 


8 


4 


70 


140 


82 


8 


2 


6 


6 


8 


4 


57 


157 


76 


» 


2 


5 


5 


8 


3 


51 


157 


56 


8 





5 


7 


8 


3 


51 


157 


69 


6 





5 


6 


7 


3 


35 


134 


64 


6 







5 


8 


3 


40 


137 


60 


6 







5 


8 


3 


46 


116 


60 


6 







5 


4 


3 


?J 


111 


69 


6 







5 


4 





127 


96 


5 


1 




6 


4 




84 


124 


76 


5 







6 


4 




99 


121 


54 


5 







6 


4 




99 


111 


37 


4 







6 


4 




91 


100 


30 


4 







5 


4 




84 


111 


26 


4 





M 


6 


4 




99 


108 


18 


4 







6 


4 




139 


• 96 


14 


3 





5 


6 


4 




139 


76 


5 


3 





6 . 


6 


t 




139 


56 


2 


2 


2 


6 


6 




147 


66 


2 


1 


3 


6 


6 


4 




163 


86 


2 


1 


3 


7 


4 


4 




171 


90 


2 


2 


3 


7 


4 


3 




171 


96 


2 


2 


4 


7 


6 


3 




163 


93 
96 


2 


2 
2 


4 
4 


7 


6 
8 , 


3 




2772 


3352 


16'5'7 


129 


40 


204 


177 


175 


44 


92.4 


108 


55.2 


4.2 


1.3 


6.8 


5.7 


5.8 


3.1 


171 


157 


121 


10 


4.0 


49 


8 


11 


4 


35 


56 


2 


1 





4 


4 


3 


3 


5500 


6640 


3280 


258 


80 


405 


350 


345 


86 



Unless otherwise noted, all discharges are in cubic feet per second. 
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LEROUX CI^EK NEAR LAZEAR 

Location. — In Sec. 33, T. 13 S., R. 93 W., at highway bridge, about 
8 miles north of Lazear, in Delta County. No important tributary within 
several miles. 

Drainage Area. — 52 square miles (measured on Forest atlas). 

Records Available.— May 15, 1917, to November 30, 1918. 

Gage. — Lallie water-stage recorder installed April 23, 1918, and re- 
ferred to vertical staflf fastened to face of left bridge abutment ; July 20, 
1917, datum lowered 0.40 foot ; read by G. H. Henderson. 

Discharge Measurements. — Made from single-span bridge or by 
wading. 

Channel and Control. — Channel composed of gravel and boulders; 
very rough. Control 50 feet downstream, somewhat shifting during 
1918. 

Diversions. — Court decrees for diversions of 55 second-feet from 
Leroux Creek above station, of which 33 second- feet are for diversion out 
of the drainage basin. Below, adjudicated decrees for 290 second-feet. 

Co-operation. — Station is maintained in co-operation with the United 
States Geological Survey. / 



SURFACE CREEK AT CEDAREDGE 

Location. — About Sec. 29, T. 13 S., R. 94 W., at Cedaredge, in Delta 
County. Nearest tributary. Mill Creek, enters 4 miles above. 

Drainage Area. — 43 square miles. 

Records Available.— May 16, 1917, to November 30, 1918. 

Gage. — Lallie water-stage recorder referred to vertical staflf fastened 

to right concrete abutment of footbridge 400 feet upstream from highway 
bridge in Cedaredge. 

Discharge Measurements. — Made from footbridge at gage section. 

Channel and Control. — Channel of small boulders filled in behind 
control which is old concrete weir filled up fiush with boulders and 
gravel, located 12 feet downstream. Control permanent. Above stage 
0.7 foot water flows through an overflow channel which may shift some- 
what. 

Diversions. — ^Adjudicated decrees for" diversions of 142 second-feet 

from Surface Creek above station of which 67 second-feet are for diver- 
sion out of the drainage basin. Below, adjudicated decrees for 272 
second-feet. 

Co-operation. — Station is maintained in co-operation with the United 
States Geological Survey. 
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DlaohariT* of Ktrouz Cre«k ir«ar &as«ar for 1917. 
Draliutff* Ar«a, 62 8qnar« Kilts. Altltnd*, r««t Abov« 8«a £•▼•!. 



Day 
1 ... 
2... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 

10 ... 

11 ... 

12 ... 

13 .,. 

14 ... 

15 ... 

16 ... 

17 ... 

18 ... 

19 ... 

20 ... 

21 ... 

22 ... 

23 ... 

24 ... 

25 ... 

26 ... 

27 ... 

28 ... 

29 ... 
.30 ... 

31 ... 



Jan. Feb. Mar. Apr. May- 



Total 
Mean.... 

Max 

Min 

Acre- ft. 



246 

260 

275 

290 

310 

286 

263 

266 

270 

270 

235 

126 

126 

101 

77 

88 

83 

3572 

210 

310 

77 

7080 



June 

90 

90 

175 

380 

332 

310 

405 

520 

840 

805 

1060 

1100 

948 

875 

1020 

,1020 

1300 

1220 

1160 

1080 

1060 

1100 

1020 

948 

875 

750 

705 

298 

282 

282 



July Aug. Sept. Oct. 



Nov. 



Dec. 



59 



22050 

735 

1300 

90 

43700 





Disoharfft of Kerouz Cretk Near ]Lai«ar for 


1918. 








Dralnaff* Area, 52 Square Idles. 


Altltnde, 


... Feet Above 8ea Kevel. 


Day 


Jan. Feb. Mar. Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


1 




112 


134 


26 


14 


2.9 


2.8 


1.9 


2 




96 


176 


27 


14 


3.9 


2.7 


2.2 


3 




79 


233 


33 


13 


4.8 


2.6 


2.0 


4 




158 


260 


51 


14 


9.6 


2.6 


1.9 


5 




236 


187 


32 


20 


11 


2.5 


2.0 


6 




284 


169 


31 


18 


7.0 


2.6 


2.1 


7 




316 


158 


41 


15 


3.4 


2.4 


1.9 


8 




277 


164 


26 


10 


3.4 


2.4 


2.2 


9 




205 


169 


24 


10 


5.6 


2.4 


•2.2 


10 




163 


174 


35 


12 


39 


2.5 


2.2 


11 




105 


171 


31 


11 


18 


9.6 


2.1 


12 




110 


154 


27 


10 


5.9 


4.8 


2.0 


13 




115 


136 


28 


9.6 


4.4 


2.1 


2.0 


14 




246 


119 


27 


16 


2.9 


2.3 


2.0 


15 




565 


110 


30 


19 


2.6 


2.1 


2.2 


16 




665 


85 


31 


20 


2.7 


2.0 


2.0 


17 




550 


75 


34 


16 


2.6 


1.9 


2.0 


18 




352 


77 


26 


8.8 


2.6 


1.8 


3.4 


19 




438 


125 


28 


10 


2.6 


1.6 


2.5 


20 




266 


134 


30 


12 


2.6 


1.7 


2.2 


21 




291 


119 


32 


14 


2.6 


2.6 


2.2 


22 




316 


110 


36 


12 


2.6 


2.5 


2.^ 


23 


42 


305 


128 


34 


8.4 


2.6 


2.7 


2.3 


24 


50 


277 


154 


35 


5.6 


4.2 


2.5 


2.7 


25 


72 


260 


85 


34 


4.2 


3.8 


2.3 


2.8 


26 


74 


224 


67 


23 


4.0 


3.0 


2.1 


2.8 


27 


70 


224 


52 


20 


3.6 


2.8 


2.1 


3.0 


28 


88 


243 


39 


12 


3.2 


2.9 


2.1 


3.2 


29 


85 


249 


31 


12 


2.9 


2.9 


2.0 


3.2 


30 


117 


176 


28 


12 


2.8 


2.8 


1.9 


3.2 


31 




128 




14 


2.8 




2.1 




Total 


598 


8031 


3823 


882 


335.9 


16'7.'7 


80.2 


fo.'e 


Mean.... 


74.8 


259 


127 


28.5 


10.8 


5.59 


2.59 


2.36 


Max 




665 


260 


51 


20 


39 


9.6 


3.4 


Min 




79 


28 


12 


2.8 


2.6 


1.6 


1.9 


Acre-ft. 


1190 


15900 


7560 


1750 


664 


333 


159 


140 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln... .... 

Acre-ft. 



Dlaoliarff* of Bnrfao* Cr««k at C«dar»dc« for 1917. 
43 Bqnaro ICllos. 



Drainag** Aroa, 

Jan. Feb. Mar. Apr. May 



DralnaiTo Ar«a, 



304 
330 
338 
254 
201 
174 
232 
165 
170 
147 
135 
135 
138 
135 
122 
118 

3098 
194 
338 
118 

6160 



Dladiarffo of 8iirfac« 
43 Bqniire Mil«s. 



Day Jan. Feb. Mar. Apr. 


May 


1 


5.0 


75 


2 


5.4 


64 


3 


4.4 


77 


4 


3.5 


132 


5 


:. 3.2 


141 


6 


2.9 


141 


7 


3.8 


141 


8 


5.4 


128 


9 


11 


110 


10 ! 


9.8 


106 


11 


22 


98 


12 


20 


98 


13 


23 


141 


14 


18 


165 


15 


15 


183 


16 


17 


190 


17 


12 


155 


18 


11 


135 


19 


11 


140 


20 


9 


115 


21 


20 


130 


22 


35 


140 


23 • 


51 


130 


24 


5^ 


115 


25 • ... 


61 


100 


26 


46 


95 


27 


32 


90 


28 


28 


94 


29 


42 


96 


30 


67 


75 


31 


.J — 


66 


Total 


641.4 


3666 


Mean 


21.4 


118 


Max 


61 


190 


Mln 


2.9 


64 


Acre-ft 


1270 


7260 



Unless otherwise noted, all discharges 



Altitndi 


't 


.. 7««t 


Abovt 


Boa KoToL 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


106 


226 


35 


40 


2.0 


2.9 


125 


188 


33 


32 


1.6 


2.9 


• 210 


169 


31 


18 


1.6 


3.2 


243 


138 


32 


22 


1.6 


3.5 


265 


130 


28 


1'6 


1.6 


3.5 


278 


115 


29 


16 


1.6 


3.2 


324 


110 


22 


15 


1.6 


3.2 


346 


108 


24 


13 


1.6 


2.9 


410 


128 


21 


9 


1.8 


3.2 


394 


138 


22 


8 


2.0 


3.2 


394 


159 


15 


14 


2.3 


3.2 


370 


150 


15 


14 


2.6 




378 


141 
108 


16 


12 


3.2 




362 


16 


12 


3.2 




394 


110 


15 


11 


3.2 




362 


104 


14 


9 


3.2 




378 


106 


13 


8 


3.2 




410 


86 


12 


7 


3.2 




410 


76 


12 


6 


3.2 




362 


82 


11 


6 


3.6 




317 


84 


17 


4 


3.6 




362 


76 


26 


3 


3.5 




410 


82 


62 


2 


3.2 




550 


77 


64 


2 


2.6 




455 


68 


62 


2 


2.6 




378 


64 


62 


2 


2.6 




346 


48 


52 


2 


3.2 




346 


39 


48 


1 


3.2 




278 


34 


66 


1 


3.2 




254 


35 


46 


1 


3.2 






39 


42 




3.2 




10217 


3206 


916 


ib'f 


81.8 


34.9 


341 


103 


29.5 


10.2 


2.64 


3.17 


550 


226 


56 


40 


3.5 


3.6 


106 


34 


11 


X 


1.6 


2.9 


20300 


6330 


1810 


607 


162 


69.1 


Cr««k at 


0«darttd|r* for 1918. 


\ 




Altitndi 


^ 


... FMt 


Abov« 


Sea Xiovol. 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


68 


40 


31 


7.4 




3.0 


84 


40 


26 


9.0 




3.0 


84 


40 


27 






3.2 


84 


42 


27 






3.2 


88 


44 


23 






2.9 


82 


45 


19 






3.2 


82 


61 


19 




» 


2.9 


71 


45 


17 






4.1 


59 


44 


15 






3.8 


48 


69 


13 






3.2 


62 


71 


11 






2.6 


80 


66 


8.6 


...... 




2.3 


86 


62 


8.2 






2.3 


86 


52 


11 






2.0 


80 


45 


7.4 






2.0 


78 


39 


6.8 






2.0 


84 


51 


8.6 






2.0 


88 


39 


9.0 






2.0 


88 


35 


9.8 






2.6 


86 


38 


11 






3.2 


80 


37 


11 






3.5 


75 


34 


11 






3.3 


82 


24 


12 






3.0 


75 


17 


12 




. . . .k • 


2.5 


62- 


19 


13 






2.5 


57 


26 


9.8 






3.0 


45 


31 


7.8 






3.a 


42 


25 


7.4 






3.0 


40 


23 


8.6 






3.0 


42 


"'38 


5.0 






3.0 


2168 


1272 


418.0 






85.3 


72.3 


41.0 


13 5 






2.48 


88 


71 


31 






4.1 


40 


17 


. 5.0 






2.0 


4300 


2520 


830 






169 


are in cubic feet per second. 







Dec. 



Dec. 
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KANNAH CREEK NEAR WHITEWATER 

Location. — In Sec. 34, T. 12 S., R. 97 W., a quarter of a milie below 
intake for water supply of Grand Junction, and 17 miles southwest of 
Whitewater, in Mesa County. Nearest tributary, Coal Creek, enters 
short distance above station. 

Drainage Area. — 38 square miles (measured on Forest atlas). 

Records Available. — October 15, 1917, to November 30, 1918. 

Gage. — ^Vertical staff, located at right bank 300 feet above foot- 
bridge ; read by James Woods. 

Discharge Measurements. — Made by wading or from cable near gage. 

Channel and Control.— Bed composed of gravel and small boulders ; 
will shift. ' Control located at riffle of small boulders 75 feet downstream ; 
will shift during high water. 

Extremes of Stage. — Maximum stage recorded during year, 2.74 
feet at 6 p. m., May 23. Minimum stage recorded, 0.16 foot at 8 a. m., 
December 7 and 8. 

Ice. — Stage-discharge relation not affected by ice, except for short 
periods. 

Diversions. — City of Grand Junction diverts an average of 4 second- 
feet above station for domestic use ; maximum diversion, 7.8 second-feet. 

Regulation. — Diurnal fluctuation in spring from alternate melting 
and freezing of mountain snow. No artificial regulation. 

Combined Flow. — Flow diverted by city intake measured by weir 
and flow added to that at gaging station to show total flow of creek. 

Co-operation. — Station maintained in conjunction with United States 
Geological Survey. 



DOLORES RIVER AT BEDROCK: 

Location. — In Sec. 17, T. 47 N., R. 18 W., at highway bridge at 
Bedrock, Montrose County. Nearest perennial tributary, West Paradox 
Creek, enters below station. 

Drainage Area. — 1910 square miles (measured on Colo. Geol. Survey 
map, scale 1 :500,000 ) . 

Records Available. — rApril 26 to November 22, 1918. 

Gage. — Chain attached to up-stream side of bridge ; read by Henry 
Dockery. 

Discharge Measurements. — Made from single-span bridge or by 
wading. 

Channel and Control. — Bed of stream composed of compact sand 

and silt which was apparently permanent during 1918 ; no well-defined 
control. . • 

Co-operation. — Station is maintained in co-operation with the United 
State Geological Survey. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean... 

Max 

Min 

Acre-ft. 



Jan. 



Dlsoliarr* of TanTiah Cr««k ir«ar Wliit«wat«r for 1917. 

Feb. Mar. Apr. May June July Aug. Sept. Oct. 



Nov. Dec. 





8.2 


7.4 




8.2 


6.4 




8.2 


7.0 




6.4 


4.0 




6.4 


-4.6 




6.4 


3.8 




6.7 


li 




6.1 




4.6 


2.0 




4.6 


3.0 




4.6 


3.2 




5.2 


5.8 




4.3 


6.4 




4.3 


5.8 




5.2 


5.8 




4.9 


5.8 




4.9 


5.8 




4.9 


5.8 




4.9 


5.8 




4.9 


6.4 


8.6 


4.9 


6.4 


8.6 


4.9 


6.4 


8.6 


4.9 


6.4 


8.6 


4.3 


6.4 


8.6 


4.0 


6.4 


8.6 


5.5 


6.1 


8.6 


6.7 


6.4 


7.8 


6.4 


6.7 


3.6 


7.4 


7.0 


4.9 


7.0 


6.7 


6.4 




6.7 


82.9 


169.9 


169.4 


7.54 


5.66 


5.46 


8.6 


8.2 


7.4 


3.6 


4.0 


1.4 


165 


337 


336 



Dlaoharfft of Tfannftli Cr««k ir«ar Whlt«wat«r for 1918. 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


Mfey 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


1 


6.7 


6.4 


7.0 


11 


18 


165 


50 


21 


18 


10 


10 


2 


6.7 


6.4 


7.0 


12 


23 


162 


43 


21 


16 


10 


10 


3 


7.0 


6.4 


7.0 


13 


28 


15a 


38 


19 


16 


10 


10 


4 


7.0 


6.4 


7.0 


13 


31 


137 


36 


18 


28 


10 


10 


5 


7.0 


6.4 


7.0 


13 


35 


137 


a3 


18 


34 


11 


10 


6 


7.0 


6.4 


7.0 


13 


37 


129 


30 


18 


40 


11 


10 


7 


6.7 


6.4 


7.0 


13 


38 


126 


34 


18 


25 


11 


10 


8 


6.7 


6.4 


6.7 


13 


81 


105 


34 


17 


20 


11 


10 


9 


6.4 


6.4 


7.0 


14 


124 


101 


32 


18 


16 


11 


10 


10 


6.1 


6.4 


7.0 


14 


167 


92 


32 


18 


16 


11 


10 


11 


5.0 


6.4 


7.0 


13 


210 


82 


34 


16 


16 


11 


10 


12 


4.0 


6.4 


5.5 


14 


252 


80 


34 


15 


16 


11 


10 


13 


3.0 


6.4 


4.6 


16 


255 


75 


34 


15 


15 


11- 


10 


14 


2.7 


6.4 


5.8 


16 


252 


67 


31 


16 


14 


11 


7.8 


15 


2.4 


6.4 


6.7 


17 


252 


61 


31 


18 


14 


10 


7.0 


16 


2.^ 


6.4 


7.0 


17 


252 


63 


31 


16 


14 


10 


10 


17 


2.8 


6.4 


6.7 


15 


249 


47 


31 


15 


14 


10 


10 


18 


3.0 


6.4 


7.4 


11 


288 


41 


31 


11 


13 


10 


11 


19 


4.0 


6.4 


7.8 


7.4 


219 


40 


31 


11 


13 


10 


11 


20 


5.0 


6.4 


7.8 


8.6 


202 


61 


31 


11 


13 


10 


11 


21 


6.4 


6.4 


7.8 


13 


231 


74 


31 


11 


13, 


11 


11 


22 


6.4 


6.4 


7.8 


13 


294 


80 


31 


11 


12 


11 


11 


23 


6.7 


6.4 


7.8 


15 


336 


80 


31 


10 


12 


11 


11 


24 


7.0 


6.4 


8.2 


16 


288 


77 


31 


10 


12 


11 


11 


25 


6.7 


6.4 


8.2 


17 


255 


72 


31 


11 


11 


10 


11 


26 


7.0 


6.4 


8.6 


18 


252 


69 


31 


12 


11 


10 


11 


27 


6.7 


6.4 


9.4 


19 


231 


64 


31 


16 


11 


11 


11 


28 


6.4 


7.0 


9.4 


13 


213 


60 


27 


21 


10 


11 


11 


29 


6.4 




W 


16 


210 


56 


?FJ 


2?- 


in 


U 


.11 


30 


6.4 




11 


17 


202 


52 


22 


22 


- 10 


11 


11 


31 


6.4 




12 




190 




22 


20 




10 




Total 


174.2 


179.8 


236.2 


421 


5715 


2608 


994 


496 


483 


328 


3d'7.'8 


Mean.... 


5.62 


6.42 


7.62 


14.0 


184 


86.9 


32.1 


16.0 


16.1 


10.6 


10.3 


Max 


7.0 


7.0 


12 


19 


336 


165 


50 


22 


40 


11 


11 


Min 


2.4 


6.4 


4.6 


7.4 


18 


40 


22 


10 


10 


10 


■7 


Acre-ft. 


346 - 


357 


469 


833 


11300 


5170 


1970 


984 


958 


652 


613 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Disoharg^ of l>olor«s Biv»r at Bedrock, Oolo.^ for 1918. 
PralBAir* Ar»ft, 1,910 Bqiiiaro Kilos. Altltudo, Foot Abovo Boa Kovol. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 



■V— 



Jan. Feb. Mar. 



Apr. 



11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27.. 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



395 
462 
480 
446 
446 

2'2"2'7 



4410 



May 


June 


July 


Augr. 


Sept 


Oct. 


Nov. 


560 


560 


197 


25 


25 


6 


25 


680 


410 


154 


25 


25 


6 


16 


560 


365 


144 


25 


25 


6 


16 


600 


600 


124 


31 


208 


6 


25 


600 


890 


104 


134 


59 


6 


25 


820 


1380 


325 


59 


25 


6 


16 


990 


1320 


197 


44 


31 


6 


25 


1060 


1290 


144 


25 


25 


16 


31 


775 


990 


208 


31 


20 


16 


37 


730 


1090 


275 


25 


16 


16 


37 


940 


1290 


300 


94 


20 


16 


37 


820 


1430 


600 


59 


20 


16 


37 


640 


1350 


866 


37 


230 


16 


25 


462 


1220 


410 


2^ 


.154 


25 


25 


580 


1240 


366 


3? 


• 94 


25 


37 


1190 


1090 


241 


25 


67 


25 


37 


1430 


890 


176 


25 


44 


44 


44 


1460 


730 


134 


25 


31 


37 


51 


1460 


620 


104 


, 25 


25 


25 


51 


1350 


500 


124 


26 


20 


25 


44 


1400 


462 


94 


25 


16 


37 


37 


1020 


752 


59 


25 


16 


20 


37 


842 


1730 


51 


25 


10 


16 




1060 


1460 


51 


2S 


10 


16 




1260 


1040 


61 


25 


10 


20 




1060 


708 


• 51 


25 


10 


20 




1040 


462 


44 


25 


6 


16 




966 


325 


31 


25 


6 


16 




916 


252 


25 


25 


6 


16 




842 


208 


25 


25 


6 


16 




708 




25 


25 


•••••• 


20 




28719 


25654 


5698 


1070 


1260 


667 


715 


926 


855 


184 


34.6 


42.0 


18.0 


32.5 


1460 


1460 


865 


134 


230 


44 




462 


208 


26 


25 


6 


6 




56900 


50900 


11300 


2120 


2500 


1110 


1420 



Dec. 



J-IL t»XW wwwvv vv^vv 4.JIUVV 4XAV avv 

Unless otherwise noted, all dischargees are in cubic feet per second 
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NORTH AND SOUTH PLATTE DRAINAGES 
R. 6. Hosea, Hydrographer 

MIDDLE FORK SOUTH PLATTE RIVER AT PAIRPLAY 

Location. — ^Located at highway bridge in town of Fairplay. 

Records Available.— May 1, 1916, to October 27, 1917. 

Drainage Area. — 82.3 square miles. 

Channel. — Rough, but probably permanent. 

Gage. — Vertical staff gage. 

Records furnished by Frank Adams, Denver, Colo. 

Station abandoned after October 22, 1917. 



NORTH FORK OP SOUTH PLATTE RIVER AT GRANT 

' Location. — At Grant postoffice, in Sec. 9, T. 7' S., R. 74 W., in the 
Pike National Forest, 250 feet above the mouth of Geneva Creek. 

Records Available.— July 18, 1910, to September 30, 1917. 

Gage. — ^Vertical staff. 

Channel. — ^Practically permanent. 

Discharge Measurements. — Made from footbridge and by wading. 

Winter Flow. — Ice causes backwater during the winter months and 
measurements are made to determine the flow. 

Diversions. — There are court decrees for diversions of 5.5 second- 
feet from the North Fork above the station, and there are decrees for 
diversions of 24 second-feet from the tributaries entering above. 

Accuracy. — Though the channel is somewhat shifting, sufficient 
measurements were obtained to make estimates reliable. 

Co-operation. — Station maintained in co-operation with the United 
States Geological Survey. 

Station abandoned after September 30, 1917. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

.9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



DUNAuwff* of MIddl* Tork of Sontli Platto Biv«r at FalrpUy 
Dralnaffo Aroa, 82^ SqnaM IClles. Altitiido, 9,900 Toot Abovw 



Jan. F 


eb. Mar. Apr. May 


June 
66 
66 
66 




2'4 


102 




24 


112 




10 


112 


•••... 


14 


134 




24 


123 




24 


210 




24 


365 




24 


348 




36 


316 




36 

43 


365 
460 




- 74 


456 




102 


437 




112 


475 


« 


146 


437 




170 


400 




145 


418 




102 


332 




92 


332 




66 


332 




66 


332 




66 


332 




66 


300 




58 


300 




/ 74 


300 




50 


300 




66 


300 




66 






1803 


8'5'6'8 




64.4 


286 

475 

66 




3580 


17000 



July 
300 
284 
269 
254 
254 
239 
254 
300 
332 
332 
284 
239 
254 
239 
210 
224 
196 
182 
182 
210 
196 
182 
182 
182 
224 
210 
182 
182 
169 
169 
134 
7050 
228 
332 
134 

14000 



Aug. 

123 

123 

123 

102 

92 

92 

92 

74 

74 

74 

74 

74 

83 

83 

92 

92 

112 

102 

92 

83 

83 

74, 

68 

58 

60 

50 

50 

50 

50 

50 

50 

2479 

80 

123 

50 

4920 



Sept. 
86 
36 
36 
29 
29 
29 
36 
36 
36 
36 
29 
29 
36 
43 
43 
48 
43 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 
29 



982 

32.7 

43 

29 

1950 



for 1917. 

8«a KtvtL 

Oct. Nov. 
29 
24 
24 
18 
18 
10 
10 
10 
18 
18 
18 
18 
10 
10 
10 
10 
10 
18 
43 
43 
36 
29 
24 
24 
10 
36 
43 

671 ZZ 

21.2 

1140 Z... 



Dec. 



Dlacliarg't of Vortli Fork Bontli Platto Blvor at Oraut for '1917. 



Drainage Aroa» 40 Sgnar* Xiloa. 

Jan. Feb. 



Mar. 



5.6 



5.8 



Apr. 
0.6 
0.4 
0.4 
0.6 
0.8 
0.4 
0.4 

11 

14 

13 

12 

11 

11 

11 
8.2 
8.2 
7.0 
8.8 

r.o 

7.0 
12 
22 
26 
23 
22 
21 
20 
14 
15 
26 



333.7 

11.1 

26 

0.4 

660 



May 
13 
14 
11 
11 
11 
20 
19 
17 
20 
17 
15 
20 
28 
42 
50 
53 
68 
79 
86 
76 
79 
73 
67 
69 
70 
69 
57 
69 
68 
69 
73 

1433 

46.2 
86 
11 

2840 



Altitindo, 8,666 

June July 



Toot Abovo 8oa ^ovol. 



75 

84 

86 

88 

95 

95 

96 

132 

148 

218 

218 

202 

220 

186 

195 

195 

195 

195 

186 

177 

177 

161 

161 

161 

161 

153 

145 

145 

145 

129 

4'6'24 

154 

220 

75 

9160 



129 

122 

122 

107 

107 

100 

93 

100 

122 

107 

100 

92 

88 

82 

64 

68 

70 

68 

68 

67 

65 

62 

61 

61 

76 

70 

61 

55 

57 

62 

54 

2560 

82.6 

129 

54 

5080 



Augr. 

50 
46 
44 
41 
40 
38 
38 
31 
34 
31 
31 
29 
35 
29 
26 
28 
26 
26 
26 
25 
23 
22 
22 
22 
20 
19 
19 
20 
19 
19 
17 
896 
28.9 
50 
17 
1780 



Sept. 

17 

16 

13 

14 

15 

13 

14 

13 

13 

13 

12 

12 

12 

14 

13 

12 

12 

11 

11 

11 

11 

10 

9 

9 

8 

8 

8 

8 

8 

8 



Oct. Nov. 



Dec. 



348 

11.6 

17 

8 

690 



Unless otherwise noted, all discharges are in cubic feet per second. 
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SOUTH FORK OP SOUTH PLATTE RIVER AT LAKE GEORGE 

Location. — At highway bridge in Sec. 19, T. 12 S., R. 71 W., one- 
fourth mile below Lake George, in the Pike National Forest, about 2 
miles above the mouth of Caylor Gulch ; no tributary between the outlet 
of the lake and the station. 

Records Available.— October 22, 1910, to November 30, 1918. 

Drainage Area. — 1,070 square miles. 

Gage. — Automatic recording gage installed in 1911, reading to the 
same datum as the original staff gage. 

Channel. — Conditions in the channel will remain unchanged as long 
as the control for the station — a 2-foot timber-crib dam 50 feet below the 
gage — remains permanent. 

Discharge Measurements. — Made from bridge during high water 
and by wading at ordinary stages. 

Winter Flow. — Ice causes backwater during the winter months and 
measurements are made to determine the flow. 

Regulation. — The disch9,rge at the station is regulated to some 
extent by the Antero Reservoir, located about 35 miles above, and by 
Lake George. 

Diversions. — There are court decrees for diversions of 1,076 second- 
feet from South Fork above this station and for diversions of 1,816 
second-feet from tributaries entering above. 

Accuracy. — Results are considered fair. 

Co-operation. — Station maintained in co-operation with United 
States Forest Service and the United States Geological Survey. 



NORTH PORK OP SOUTH PLATTE AT SOUTH PLATTE 

Location. — In Sec. 25, T. 7 S., R. 70 W., one-third mile above South 
Platte. No tributary between station and mouth at South Platte. 

Records Available. — January 4, 1909, to September 30, 1910 ; April 
1, 1913, to November 30, 1918. 

Drainage Area. — 450 square miles. 

Gage. — Inclined staff whose datum has remained unchanged. 

Channel. — Somewhat shifting. 

Discharge Measurements. — Made from car and cable during high 
and medium stages, and by wading at low stages. 

Winter Flow. — Ice causes backwater and discharge measurements 
are made to determine the flow. 

Diversions. — There are court decrees for diversions of 20 second- 
feet from North Fork between Grant and South Platte, and 62 second- 
feet from intervening tributaries, exclusive of Geneva Creek. There 
are also a number of small ice and fish ponds which divert small amounts 
of water at various times. 

Accuracy. — Records considered good. 

Co-operation. — Station maintained in co-operation with the United 
States Geological Survey. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Dlaoliaiv* of Bontli Tork Bontli Piatt* Kly«r at Ikak« Oeorffe 
DralnaiT* Area, 1,070 Sgnan ]|il«s. Altltnde, 7,963 7««t Above 
Jan. Feb. Mar. Apr. 



108 
94 
94 
94 

108 
80 
80 
70 
70 
80 
80 
70 
70 
68 
59 
10 

l"23'5 

77.2 



2450 



May 





4 

36 

36 

29 

29 

29 

29 

29 

29 

29 

36 

50 

50 

50 

36 

36 

36 

59 

207 

207 

170 

137 

122 

59 

59 

50 

50 

50 

42 

1785 

57.6 

207 



3540 



June 

29 

36 

398 

80 

19 

29 

29 

24 

19 

10 

29 

108 

94 

94 

108 

137 

284 

373 

398 

350 

327 

284 

244 

244 

225 

225 

225 

225 

207 

188 



5042 

168 

398 

10 

10000 



July 

170 
154 
154 
122 
94 
59 
59 
59 
244 
478 
478 
373 
264 
170 
137 
137 
108 
108 
327 
423 
423 
350 
350 
478 
600 
568 
667 
600 
423 
284 
244 
9105 
294 
667 
59 
18100 



Aug. 

207 
108 
170 
154 
122 
264 
284 
284 
306 
284 
284 
284 
306 
327 
450 
373 
373 
327 
284 
244 
244 
244 
225 
225 
264 
264 
264 
.306 
306 
284 
264 
8325 
268 
450 
108 
16500 



Sept. 

244 

207 

207 

207 

188 

188 

188 

207 

225 

207 

207 

188 

170 

137 

108 

29 

10 

42 

59 

80 

80 

59 

59 

50 

50 

50 

50 

42 

42 

42 



for 1917. 
8«a £•▼•!. 

Oct. Nov. 



Dec. 



3622 

121 

244 

10 

7200 



42 
42 
42 
42 
42 

> 42 
42 
42 
42 
42 
42 
42 
42 
36 
36 
36 
29 
«29 
29 
24 

• 24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 

1029 

33.2 
42 
24 

2040 



24 
19 
12 
16 
24 
29 
24 
24 
24 
24 
24 
24 
24 
19 
19 
19 
19 
19 
19 
19 
24 
24 
24 
24 
24 
24 
29 
29 
24 
24 

*6"7*5 

22.5 

29 

12 

1340 



Day 
1 



DlsobariT* of 

Jan. Feb. Mar. 



Bontli Fork Sontk Platte at Kakt O«or8r» for 1918. 



X ........ ...... 

2 




3 




4 .< 




5 




6 


36 


7 


36 


8 


42 


9 


42 


10 


36 


11 


42 


12 


51 


13 


51 


14 


42 


15 


42 


16 


42 


17 


42 


18 


42 


19 


42 


20 


42 


21 


42 


22 


42 


23 


42 


24 


42 


25 


42 


26 


42 


27 


60 


28 


83 


29 


72 


30 


51 


31 


36 


Total 


1184 


Mean 


45.5 


Max 


83 


Min 


36 


Acre-ft 


2350 



Apr. 

136 
83 
60 
42 
36 
29 
29 
29 
36 
36 
42 
42 
42 
61 
51 
42 
42 
36 
36 
29 
29 
36 
42 
42 
42 
42 
42 
42 
36 
29 



1311 

43.7 

136 

29 
2600 



May 

29 
29 
29 
29 
29 
29 
25 
25 
25 
20 
25 
25 
29 
36 
36 
36 
29 
25 
20 
20 
16 
16 
16 
20 
16 
16 
16 
16 
16 
20 
29 
747 

24.1 
36 
16 

1480 



June July Aug. Sept. Oct. Nov. Dec. 



83 
95 
83 
108 
136 
166 
217 
256 
302 
380 
380 
440 
683 
760 
760 
473 
326 
326 
326 
302 
326 
583 
1210 
1260 
625 
380 
266 
199 
166 
122 



11629 

388 

1260 

83 

23100 



108 

83 

83 

108 

199 

183 

235 

256 

507 

1310 

507 

326 

235 

183 

183 

183 

217 

183 

136 

136 

122 

112 

112 

110 

101 

93 

83 

82 

83 

83 

82 

6424 

207 

1310 

82 

12700 



76 

69 

71 

113 

160 

169 

184 

189 

182 

166 

160 

86 

72 

72 

101 

82 

72 

53 

59 

47 

40 

40 

47 

50 

154 

164 

173 

180 

164 

139 

157 

3469 

112 

189 

40 

6890 



164 

122 

175 

^203 

154 

122 

122 

76 

69 

109 

112 

110 

101 

86 

80 

83 

93 

69 

65 

69 

65 

60 

60 

67 

59 

67 

65 

62 

60 

60 



2789 

93.0 

203 

57 

5530 



51 
47 
47 
63 
53 
61 
45 
46 
50 
50 
65 
67 
57 
60 
60 
60 
60 
60 
60 
85 
83 
95 
85 
83 
80 
82 
65 
67 
62 
60 
60 
1918 
61.9 
95 
45 
3810 



50 
50 
50 
50 
40 
42 
46 
42 
29 
42 
60 

116 

108 
83 

108 
83 
83 
88 

108 
83 
83 
60 
60 
60 
66 
63 
47 
42 
42 
42 

ii'6'i 

63.6 

116 

29 

3780 



Unless otherwise noted, all discharges are in cubic feet per second. 
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NINETEENTH BIENNIAL REPORT 



Day 

1 

2 

3 

4 

5 

6 

7 

O . . 

8 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

H ;::::::: 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean... 
Max...'.-. 

Min 

Acre-ft. 



DisohMv* of Vorth Toxic 
DraiHAiTo are*, 450 BqLTUuro 

Jan. Feb. Mar. Apr. 



38 



46 



82 

52 

40 

78 

82 

124 

120 

578 

82.6 

124 

40 

1150 



65 

30 

65 

35 

65 

78 

58 

76 

88 

98 

88 

78 

98 

88 

94 

78 

82 

98 

98 

74 

102 

120 

148 

148 

174 

202 

174 

136 

120 

106 

2*964 

98.8 

202 

30 

5880 



SontlL 

mies. 

May 
136 
124 
136 
136 
148 
120 
148 
161 
148 
161 
161 
174 
202 
2SfO 
342 
360 
485 
530 
508 
552 
530 
530 
485 
530 
530 
530 
530 
508 
485 
485 
530 

10635 
343 
552 
120 

21100 



FlAtto BiTor at Boutli PUtto for 1917. 
Altitndo, 6,097 Toot Abov« Boa IJOTOL 



June 


July 


552 


620 


552 


575 


575 


576 


575 


485 


645 


508 


575 


485 


575 


485 


575 


530 


620 


530 


820 


645 


948 


630 


895 


440 


920 


420 


975 


400 


1030 


360 


1060 


360 


1140 


325 


1140 


308 


1110 


325 


1110 


342 


1000 


290 


948 


290 


948 


290 


870 


290 


845 


400 


820 


325 


795 


400 


695 


308 


695 


290 


670 


290 




308 


!4655 


12729 


822 


411 


1140 


645 


552 


290 


[8900 


25300 



Augr. 
260 
230 
230 
202 
230 
230 
174 
174 
174 
174 
174 
188 
202 
188 
202 
188 
202 
188 
174 
174 
148 
148 
148 
148 
136 
174 
174 
148 
148 
136 
120 
5586 
180 
260 
120 

11100 



Sept. 
102 
120 
106 
92 
92 
92 
102 
98 
102 
92 
86 
82 
82 
86 
102 
92 
82 
82 
82 
82 
82 
82 
82 
78 
72 
78 
86 
78 
67 
67 



2628 

87.6 

120 

67 

5210 



Oct. 
69 
69 
69 
69 
69 
69 
69 
65 
36 
47 
54 
65 
69 
69 
69 
66 
69 
65 
59 
63 
69 
59 
65 
72 
69 
72 
69 
69 
69 
69 
69 

2029 

65.5 
72 
36 

4030 



Nov. 
69 
66 
66 
66 
66 
65 
69 
64 
64 
47 
42 
47 
50 
47 
46 
46 
42 
36 
42 
46 
46 
49 
49 
49 
36 
26 
18 
22 
23 
24 



Dec. 
23 
18 

22 
24 
24 

22 
22 
20 
20 
20 
22 



1390 

46.3 

69 

18 

2760 



237 

21.5 

24 

18 
469 



Dlschaxira 



of Vorth Fork of Sonth Flatto at Sonth Platto for 
460 Bqnaro 



Day 

1 

2 .. 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 

Mean 

Max 

MIn 

Acre-ft. 

Unless 



Jan. Feb. Mar. 



otl>erwise 



58 
61 
24 
28 
24 
26 
40 
43 
43 
47 
35 
35 
43 
47 
52 
65 
90 
61 
65 
84 
971 
48.6 
90 
24 
1930 
noted, 



Apr. 

90 

100 

84 

80 

76 

61 

90 

71 

96 

122 

102 

113 

124 

148 

161 

161 

148 

136 

148 

124 

113 

148 

174 

174 

188 

202 

230 

230 

202 

188 



4084 

136 

230 

61 

8090 

all disc 



UXkmu. 

May 
202 
202 
202 
230 
260 
275 
325 
326 
308 
S25 
290 
260 
260 
275 
290 
380 
380 
420 
420 
462 
420 
462 
508 
575 
575 
552 
485 
508 
462 
508 
552 

11698 
377 
.'>7R 
202 

23200 
liarges 



Altltndo, 6,097 7o«t 



June 
462 
440 
485 
508 
485 
462 
508 
552 
645 
670 
745 
770 
820 
920 
795 
720 
720 
670 
670 
820 
895 

1030 
975 
975 
820 
770 
670 
598 
575 
630 



20705 

690 

1030 

440 

41100 

are in 



July 
508 
485 
462 
440 
440 
440 
440 
440 
485 
462 
620 
620 
598 
575 
620 
670 
530 
440 
440 
440 
440 
400 
575 
440 
420 
380 
360 
360 
325 
308 
290 

14453 
466 
670 
290 

28700 

cubic 



Aug. 
257 
257 
272 
242 
227 
224 
284 
254 
224 
224 
222 
222 
236 
236 
208 
191 
177 
164 
151 
158 
148 
148 
148 
141 
141 
129 
122 
129 
129 
129 
115 
5909 
191 
28^ 
115 
11700 
feet per 



▲bovo 

Sept. 
113 

■ 124 
196 
182 
156 
182 
169 
156 
156 
156 
141 
131 
117 
109 
113 
148 
156 
136 
124 
117 
113 
109 
96 
102 
113 
113 
117 
113 
113 
113 



1918. 



3984 

133 

106 

96 

7910 

second. 



Oct. 

109 

102 

102 

102 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

92 

82 

82 

92 

124 

113 

92 

92 

92 

9 

10 

102 

92 

102 

92 

96 

96 

2977 

96.0 

82 
5900 



Nov. 

102 
96 

102 
96 
96 

113 

113 
92 
72 

102 
92 
76 
76 
92 
88 
92 
66 
76 
82 

102 
63 
92 
92 
54 
50 
50 
50 
60 
50 
50 



Dec. 



2427 
80.9 

60 
4810 
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SOUTH PLATTE RIVER AT SOUTH PLATTE 

Location. — In Sec. 25, T. 7 S., R. 70 W., in the Pike National Forest, 
three-fourths of a mile east of South Platte ; about 300 feet below junc- 
tion of the North and South forks ; no tributary between the forks and 
the station, and none for several miles below. 

Records Available.— March 28, i902, to November 30, 1918. 

Drainage Area.— 2,610 square miles. 

Gage.— rAn automatic recording gage. 

Channel. — Shifting. 

Discharge Measurements. — Made from car and cable during high 
water, and by wading at low stages. 

Winter Flow. — Ice causes backwater during a portion of the winter 
months and measurements are made to determine the flow. 

Regulation. — The flow is regulated to a certain extent by the 
Cheesman Reservoir, which is on the South Fork about 20 miles above 
the forks. 

Diversions. — Lake Cheesman has a storage decree for 80,000 acre- 
feet and the Antero Resiervoir for 46,000 acre-feet on the South Fork, 
South Platte, besides numerous decrees for meadow irrigation. 

Accuracy. — Although the channel is shifting, suflScient discharge 
measurements have been obtained to enaole fair estimates of discharge to 
be made. 

Co-operation. — Station maintained in co-operation with the United 
States Geological Survey. 



SOUTH PLATTE RIVER AT DENVER 

Location. — Between the 15th Street and 16th Street bridges in Den- 
ver, about 500 feet below the mouth of Cherry Creek. 

Records Available.— May 7, 1895, to December 31, 1918. 

Drainage Area. — 3,840 square miles. 

Gage. — Automatic and chain gages. The chain gage was replaced 
by a slope gage November 9, 1916. 

Channel. — Shifting. 

Discharge Measurements. — Made from 15th Street or 19th Street 
bridges, or by wading. 

Winter Flow. — The flow at this point is seldom affected by ice. 

Diversions. — There are decrees for diversions of 1,922 second-feet 
from the South Platte between this station and South Platte and 5,988 
second-feet from tributaries. 
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NINETEENTH BIENNIAL REPORT 



Day 

1 

2 

3 

4 

5 

. 6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Disoliarff* of South Platte 
Dral]i»ir« Area, 2,610 Sqnar* liU«s, 

Jan. Feb. Mar. 



120 



106 



144 



114 



101 



Apr. 
200 
150 
169 
121 
142 
142 
151 

, 108 
185 
204 
166 
175 
175 
180 
180 
180 
190 
210 
165 
147 
177 
204 
240 
258 
258 
289 
268 
240 
210 
196 



8850 6330 6210 



5680 

189 

289 

108 

ir200 



May 

210 

210 

225 

225 

258 

225 

248 

258 

225 

240 

258 

292 

328 

385 

700 

825 

875 

955 

955 

1040 

1120 

1290 

1240 

1210 

1240 

1190 

1120 

1100 

1090 

1040 

1010 

21579 

696 

1290 

210 

42800 



Siy«r at Sontli Platte for 1917. 
Altitude, 6,097 Peet Above Sea ]^TeL 



June 
1060 
1090 
1180 
1240 
1210 

.1090 
1040 
1060 
1120 
1330 
1390 
1360 
1480 
1510 
1630 
1660 
1790 
1860 
1860 
1920 
1790 
1790 
1790 
1660 
1660 
1540 
1480 
1360 
1300 
1240 



43490 
1450 
1920 
1040 

86300 



July 

1150 

1090 

1010 

982 

928 

900 

850 

875 

982 

1300 

1600 

1420 

1210 

1040 

850 

800 

750 

775 

760 

760 

1140 

1080 

1060 

Hj90 

1010 

1300 

1480 

1540 

1330 

1180 

1060 

33112 

1070 

1600 

760 

65800 



Aug. 
875 
775 
650 
600 
650 
600 

• 750 
750 
675 
750 
850 
850 
850 
850 
875 
875 
928 
955 
928 
775 
700 
600 
650 
650 
"650 
625 
600 
650 
650 
675 
650 

22911 
739 
955 
600 

45400 



Sept. 
600 
568 
546 
474 
377 
437 
449 
465 
470 
457 
457 
425 
417 
425 
377 
338 
268 
244 
190 
177 
204 
234 
234 
190 
190 
185 
180 
185 
190 
195* 



10148 
338 
600 
177 

20100 



Oct. 

180 

164 

151 

151 

151 

117 

106 

102 

114 

134 

335 

. 983 

357 

117 

96 

92 

87 

87 

87 

92 

87 

87 

79 

79 

84 

87 

84 

87 

71 

71 

64 

4583 

148 

983 

64 

9100 



Nov. 
66 
68 
66 
56 
60 
66 
90 
74 
74 
77 
87 
90 
90 
84 
90 
82 
82 
64 
55 
132 
132 
108 
106 
106 
96 
85 
114 
90 
110 
128 



Dec. 



2628 

87.6 

132 

55 

5210 



Day 

1 

2 

3 

4 

5 

6 

7 64 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 .-., 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 

Mean 

Max 

Min 

Acre-ft 

I^nless 



Dralnaffe 

Jan. Feb 



Dlaoharg-e of South Platte 
Square Miles. 



106 



otherwise 



2,610 

Mar. 

75 
100 
112 
114 
132 
121 
117 
132 
121 
100 
110 
100 

94 

74 

67 

63 

67 

82 

90 

87 

88 

82 

71 

74 

82 

84 

90 
132 
121 
114 
151 
3047 
98.3 
151 

63 

6040 

noted, 



Apr. 
156 
177 
179 
'{44 
151 
132 
137 
130 
137 
169 
169 
196 
225 
258 
310 
532 
578 
532 
510 
510 
488 
555 
578 
600 
625 
675 
725 
725 
675 
675 



11643 
388 
725 
130 

23100 



May 
675 
700 
700 
750 
775 
800 
800 
800 
800 
775 
775 
750 
725 
775 
850 
875 
982 
1010 
955 
900 
850 
800 
800 
840 
812 
785 
705 
705 
680 
680 
730 

24559 

792 

1010 

675 

48700 



Klver at South Platte 
Altitude, 6,097 Peet 



June 
705 
705 
785 
758 
1040 
1070 
1100 
1190 
1220 
1250 
1310 
895 
1010 
1550 
1610 
1610 
1490 
1370 
1310 
1490 
1550 
1870 
2260 
2650 
2000 
1740 
1490 
1250 
1100 
950 



all discharges 



40328 

1340 

2650 

705 

79700 

are in 



July 

840 

758 

680 

655 

868 

895 

868 

868 

895 

1190 

1680 

1460 

1370 

1160 

1190 

1130 

1130 

1100 

922 

840 

812 

812 

1010 

868 

812 

705 

680 

605 

580 

556 

486 

28426 

917 

1680 

486 

56400 



Aug. 
464 
464 
486 
486 
556 
580 
705 
655 
630 
630 
605 
580 
532 
504 
468 
455 
404 
368 
328 
290 
268 
249 
258 
258 
307 
342 
346 
342 
368 
392 
380 

13700 
442 
705 
249 

27200 



cubic feet per 



for 1918. 

Above Sea IbeveL 

Sept. Oct. Nov. 

342 228 207 

353 228 214 

960 214 221 

922 214 228 

812 200 243 

486 174 248 

442 162 253 

380 785 268 

400 705 258 

421 187 228 

307 150 200 

290 162 174 

243 160 200 

187 128 200 

-150 118 258 

237 115 258 
324 112 228 
310 108 174 
296 118 128 
282 200 128 
268 290 128 
255 . 258 108 
242 174 131 
228 174 154 

238 200 177 
248 228 200 
258 274 174 
268 342 160 
279 324 150 
290 200 150 

200 

10708 7122 5828 

367 230 194 

950 785 258 

150 108 108 

21200 14100 11500 

second. 



Dec, 



STATE ENGINEER, COLORADO 



219 



Discharire of South Platte Bivor at I>onyor for 1917. 
Dralnaffo Arem 3,840 Sqnaro ICUes. Altitude, 5,340 Feet Abo^o 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. 

1 144 96 111 193 236 2190 995 346 326 

2 132 96 111 174 212 2190 950 287 306 

3 144 120 111 144 212 2160 750 287 268 

4 159 144 120 144 212 2080 552 306 250 

5 159 132 144 132 260 2160 364 475 196 

6 159 144 159 144 417 2120 236 579 160 

7 159 144 132 159 497 2010 174 579 178 

8 174 132 132 132 .417 1880 212 500 196 

9 174 120 132 120 444 1720 312 452 214 

10 174 120 132 159 417 1770 579 452 214 

11 174 120 132 174 497 1920 870 452 306 

12 159 120 120 174 552 1880 1040 500 326 

13 120 120 111 144 579 1820 780 524 306 

14 Ill 132 111 144 552 1770 606 500 326 

15 Ill 129 120 144 579 1770 382 579 346 

16 102 126 120 144 750 1770 159 579 326 

17 Ill 123 120 174 810 1720 390 690 326 

18 120 120 120 132 870 1820 470 662 250 

19 J. 132 102 132 174 910 1820 417 662 232 

20 132 102 144 174 1080 1820 497 690 214 

21 132 102 132 174 1600 1770 750 470 196 

22' 120 102 132 174 2250 1600 750 409 214 

23 Ill 96 132 193 2250 1380 750 409 196 

24 Ill 96 132 212 2250 1330 662 409 214 

25 120 120 159 212 2190 1720 634 388 196 

26 132 120 132 236 2120 1600 780 367 268 

27 132 132 132 260 2080 1540 840 409 232 

28 144 120 120 260 2010 1380 840 388 214 

29 144 144 236 1970 1180 840 409 214 

30 144 144 260 1920 1130 634 409 232 

31 132 212 2050 470 388 

Total 4272 3330 4085 5296 33193 53020 18685 14556 7442 

Mean.... 138 119 132 176 1070 1770 603 470 248 

Max 174 144 212 260 2250 2190 1040 690 346 

Mln 102 96 111 120 212 1130 159 287 160 

Acre-ft. 8485 6610 8120 10500 65800 105000 37100 28900 14800 



Sea 

Oct. 
214 
196 
196 
196 
144 
111 
127 
127 
127 
111 
111 
306 
475 
178 
144 
111 
95 
111 
96 
144 
127 
144 
144 
144 
127 
160 
160 
160 
178 
178 
178 

5019 

162 

475 

95 

9960 



Nov. 

196 

178 

160 

160 

111 

144 

127 

127 

95 

95 

127 

127 

95 

95 

111 

95 

127 

127 

127 

111 

127 

144 

144 

111 

127 

95 

95 

95 

111 

95 



3679 

123 

196 

95 

7320 



Dec 

127 

95 

95 

111 

111 

96 

95 

95 

96 

80 

147 

214 

160 

160 

196 

178 

160 

160 

160 

178 

178 

160 

144 

144 

137 

137 

136 

136 

135 

135 

134 

4288 

138 

214 

95 

8480 



Day 

1 .... 

2 .... 

3 ... 

4 .... 

5 .... 

6 .... 

7 .... 

8 .... 

9 . ... 

10 .... 

11 .... 

12 . ... 

13 .... 

14 ... 

15 . ... 

16 .... 

17 .... 

18 .... 

19 .... 

20 .... 

21 .... 

22 .... 

23 .... 

24 .... 



DischarflTe of South Platto Bi^er at Denver for 1918. 
Drainaffo Aroa, 3,640 Square lUlee. Altitude, 5,240 Feet Abo^e 



25 

26 

27 

28 

29 

30 

31 

Total 

Mean.... 

Max 

Min 

Acre-ft. 



Jan. 

115 

130 

124 

109 

121 

124 

86 

103 

130 

50 

50 

70 

109 

109 

103 

115 

106 

106 

130 

124 

106 

121 

130 

133 

130 

136 

86 

94 

109 

83 

59 

3301 

106 

136 

50 

6520 



Feb. 

54 

92 

115 

146 

159 

146 

146 

156 

146 

146 

143 

124 

124 

124 

97 

86 

115 

133 

11« 

65 

80 

166 

121 

149 

124 

106 

112 

80 



3357 

120 

159 

54 

6660 



Unless otherwise 



Mar. 
124 
140 
152 
143 
136 
133 

152 

156 

106 

127 

112 

121 

115 

100 

100 

97 

83 

75 

83 

100 

83 

75 

46 

52 

50 

103 

176 

136 

140 

3479 

112 

176 

46 

6890 

noted, 



Apr. 
149 
179 
210 
203 
210 
196 
182 
156 
143 
156 
162 
186 
200 
259 
318 
259 
348 
352 
331 
302 
290 
318 
356 
429 
520 
553 
644 
698 
651 
619 



9579 

319 

698 

143 

19000 



May 
576 
536 
434 
458 
531 
571 
576 
520 
458 
515 
547 
558 
443 
331 
290 
251 
331 
677 
582 
405 
453 

. 594 
594 
594 
632 
664 
638 
606 
638 
612 
785 

16400 
529 
785 
251 

32500 



June 

459 

341 

305 

465 

591 

746 

. 753 

792 

831 

836 

831 

701 

350 

603 

1000 

1020 

989 

905 

805 

870 

1260 

1360 

1800 

2820 

2600 

1840 

1480 

1150 

870 

585 



all discharges 



"1000 

2820 

305 

59500 

are in 



July 

440 

390 

390 

415 

495 

675 

615 

627 

688 

905 

1360 

1440 

1380 

1220 

1140 

1070 

1040 

1040 

954 

753 

926 

947 

975 

975 

1200 

701 

633 

585 

537 

495 

345 

25^r>6 

818 
1440 

345 
50300 
cubic 



Aug. 
239 
285 
416 
395 
513 
772 
682 
663 
579 
462 
440 
430 
462 
720 
759 
405 
325 
333 
250 
210 
175 
192 
228 
228 
210 
143 
119 
108 
105 
100 

90 

110S7 

356 

772 

90 
21900 
feet per 



Sept. 
108 
98 
313 
753 
975 
753 
451 
372 
289 
313 
297 
243 
214 
182 
254 
337 
265 
325 
345 
317 
265 
250 
221 
203 
199 
250 
265 
265 
246 
246 



9614 

320 

975 

98 

19000 

second. 



Sea ]^vel. 

Oct. " Nov. Dec. 

273 239 228 

221 253 221 

228 258 228 

210 261 228 

206 265 228 

210 285 235 

196 293 250 

206 305 250 

851 250 243 

405 228 199 

235 246 165 

182 246 158 

182 228 175 

. 128 221 192 

143 235 199 

187 210 210 

131 228 192 

165 158 158 

185 192 143 

182 192 175 

273 21^ 210 

285 185 192 

269 199 ■ 192 

265 210 100 

313 228 100 

321 228 128 

321 228 158 

261 235 210 

277 210 '210 

269 210 192 

265 100 

7'7ft«i 6<^^6 58fi*» 

251 231 189 

851 305 250 

128 158 100 

15400 13700 11600 
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SOUTH PLATTE RIVER NEAR KERSET 

Location.— At highway bridge in Sec. 9, T. 5 N., R. 64 W., 13/4 
miles north of Kersey, 2 miles below the entrance of Lone Tree Creek, 
an intermittent stream, and 3 miles below the mouth of the Cache la 
Poudre River. 

Records Available.— April 27, 1901, to October 31, 1903 ; March 1, 
1905, to November 30, 1912 ; January 1, 1914, to December 31, 1918. 

Drainage Area. — 9,500 square miles. 

Gage. — ^A chain gage, placed in the fall of 1906 in each of the two 
channels in which the river flows. These gages were referred to a datum 
slightly different from that of the original gage. During the past two 
years either one or the other of these gages has been stolen at various 
times, and a breakwater placed to protect the bridge has caused one 
channel to become practically dry during low and medium stages. Re- 
sults have, therefore, been based largely on one gage. 

Channel. — Shifting. 

Discharge Measurements. — Made from bridge at high water and by 
wading at low water. 

Winter Flow. — Ice causes slight backwater for a few days during 
the winter. 

Diversions. — ^Between this station and Denver there are court de- 
crees for diversions of 3,764 second-feet from the South Platte, and 
17,000 second-feet from intervening tributaries, besides numerous flood 
water decrees. 

Accuracy. — The channel is extremely shifting and results cannot be 
considered better than fair. 



SOUTH PLATTE RIVER AT BALZAC 

Location. — Six hundred feet above highway bridge in Sec. 13, T. 5 
N., R. 55 W., at Balzac. No important tributaries between this station 
and Kersey. 

Records Available. — January, 1917, to December 31, 1918. 

Drainage Area. — 17,700 square miles. 

Gage. — Automatic recording gage installed April 26, 1918. New 
datum established at same time. Old gage on highway bridge.' 

Channel. — River in one channel, very shifting. 

Discharge Measurements. — Made from bridge during -high water 
and by wading at ordinary stages. 

^ "Winter Flow. — Ice causes backwater during exceptionally cold 
weather only. 

Accuracy. — Results are considered fair, when frequent discharge 
measurements are made. Discharge data for 1917 are based on t;he re- 
sults of 23 measurements. Discharge data for 1918 are based on the 
results of 15 measurements. 

Diversions. — There are court decrees for 2,148 second-feet on the 
South Platte River between this station and Kersey. 
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Dlsoluurg'f of Bonth Flatt« Mvr luar ^trsty for 1917. 

Pralnaff^ Aroa, 9,500 Sqiiar* XUos. Altltndo, 4,612 7e«t A1h>v« 8«a Ib^vol. 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept Oct. Nov. Dec. 

1 760 564 600 664 544 8430 4880 318 155 556 850 587 

2 760 544 600 564 587 8820 3750 276 165 619 871 687 

3 760 544, 576 644 600 8560 3130 190 165 519 782 637 

4 760 564' 664 635 587 8040 2990 166 165 627 787 637 

5 714 587 564 526 614 7780 2850 145 165 527 696 604 

6 677 587 676 626 661 7650 2700 146 145 602 656 587 

7 644 587 ,564 526 737 7660 2560 165 145 610 612 604 

8 614 592 564 518 1230 7000 2420 165 156 610 612 470 

9 600 592 564 610 IS'IO 6120 2270 190 165 610 612 604 

10 614 592 676 518 1310 6120 2130 190 190 61B 574 674 

11 614 606 600 564 1090 6620 1990 190 166 662 612 612 

12 614 620 629 564 1230 7000 1840 220 165 619 674 695 

13 614 592 614 564 1740 6000 1390 220 165 628 612 946 

14 564 620 661 544 1840 6500 1030 255 220 716 612 946 

15 544 592 629 544 2240 4880 670 190 255 716 574 890 

16 526 592 644 526 2900 4750 585 178 295 725 537 946 

17 535 ^69 629 610 3750 5250 44^ 155 340 636 537 787 

18 544 592 677 526 4500 5750 340 165 340 636 537 695 

19 564 606 714 535 4500 6000 220 165 340 602 537 696 

20 587 620 760 535 4620 5500 190 165 340 644 574 696 

21 587 629 760 544 ^380 4750 156 145 295 602 612 612 

22 576 644 760 544 7000 4620 146 145 295 570 612 612 

23 • 610 644 737 544 8040 4880 145 145 318 570 612 695 

24 643 644 714 644 7910 5750 146 146 340 506 612 695 

25 677 600 677 544 8040 5500 146 165 340 586 612 696 

26 576 629 644 510 8560 6620 145 165 340 670 612 695 

27 564 629 661 526 8560 5620 166 165 391 791 612 612 

28 576 600 661 544 8560 5380 190 165 391 716 537 654 

29 587 629 564 7910 5500 255 165 480 725 537 612 

30 587 644 564 7520 5880 391 155 512 782 537 654 

31 687 600 7910 * 366 165 840 612 

Total 19179 16781 19782 16171 121980 186920 40630 5566 7942 19640 18652 20293 

Mean.... 619 599 638 539 3930 6230 1310 180 265 634 622 656 

Max 760 644 760 564 8560 8820 4880 318 512 840 850 945 

Mill 526 544 554 510 544 4620 145 145 145 506 537 470 

Acre-ft 38100 33300 39200 32100 242000 371000 80600 11100 16800 39000 37000 40300 

Dlacliarge of Bontli Platte Klver near Kersey for 1918. 

Drainage Area, 9,600 Sgnare Idles. Altitude, 4,613 7eet Above 8ea Ibevel. 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1 678 500 523 457 500 911 670 825 133 925 825 925 

2 678 550 523 * 437 437 735 478 366 133 825 796 947 

3 678 600 570 437 437 400 381 275 197 925 776 1002 

4 623 650 570 437 310 282 381 174 220 875 727 1035 

5 570 678 597 478 274 266 400 153 275 825 700 1035 

6 570 650 623 623 252 252 381 174 636 825 845 947 

7 570 706 623 570 247 252 363 366 1150 727 825 1002 

8 547 735 570 570 242 266 363 475 875 727 846 1093 

9 547 735 570 523 235 282 863 475 727 727 925 1002 

10 623 678 523 478 235 282 457 333 636 727 875 895 

11 650 650 478 478 266 320 1312 275 636 980 845 845 

12 625 623 500 478 235 767 1312 220 552 825 796 825 

13 597 623 478 457 330 1040 2017 174 475 825 776 776 

14 623 623 478 500 291 1312 2485 133 475 681 727 776 

15 570 623 478 570 237 2197 2485 220 437 681 727 796 

16 570 597 457 735 227 3520 2810 636 636 636 700 845 

17 570 623 437 678 229 3040 3760 475 68l' 681 681 845 

18 570 623 437 623 227 2380 4000 400 727 727 663 845 

19 547 570 437 570 227 2197 3280 333 727 727 681 776 

20 570 500 418 523 229 1507 2700 333 727 825 756 796 

"1 B47 623 400 547 227 2197 2380 275 727 825 727 875 

22 570 735 418 570 227 4375 2590 197 , 727 776 709 875 

23 547 . 678 418 523 227 6875 2590 174 727 727 756 875 

24 570 623 400 523 227 7000 2485 133 636 727 825 825 

25 523 597 400 523 229 7000 2925 133 636 825 825 727 

26 523 523 400 523 230 7260 2197 133 681 925 845 727 

27 523 523 418 570 235 6250 2017 133 875 845 895 681 

28 523 523 418 570 235 3520 1752 133 925 845 980 681 

20 500 437 570 282 1752 1507 133 925 796 947 727 

30 437 523 523 678 911 995 133 925 825 925 825 

31 45.0 523 735 803 133 825 ... 980 

Total 17689 17362 16045 15964 9199 69348 52539 8525 18839 24637 23925 26806 

Mean... 571 620 485 532 297 2312 . 1695 275 628 795 798 865 

Max 678 735 623 735 735 7260 4000 825 1150 980 947 1093 

Mln 437 500 400 437 227 227 363 133 133 636 663 681 

Acre-ft 35100 34400 29800 31700 18300 138000 104000 16900 37400 48900 47500 53200 

Unless otherwise noted, all discharges are in cubic feet per second. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 ...:.... 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

•>2 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Disoliarr* 
Dralnar* Arta, 17,700 

Jan. Feb. Mar. 



of SontlL FUtt* mirmr at Balsao for 1917 
SqiiaM Kites. Altltud*, 4,000 r^t Abo 



▼• ■•» :l«t*l 



66 



747 



436 



28 



616 



32 



34 



226 

200 

103 

87 

69 

69 

50 

50 

166 

69 

69 

37 

37 

37 

46 

50 

69 

80 

87 

112 

124 

660 

698 

3043 

132 



Apr. 
698 
646 
645 
606 
124 
103 
46 
41 
37 
69 
60 
69 
46 
41 
41 
37 
37 
33 
33 
37 
41 
41 
41 
41 
47 
47 
47 
41 
37 
47 



6030 



3457 

116 

698 

37 

6840 



May 

64 

124 

80 

64 

74 

74 

69 

69 

69 

87 

87 

69 

50 

64 

80 

.136 

226 

660 

1400 

2000 

2700 

3400 

6300 

6100 

6000 

6450 

6800 

6800 

6800 

6400 

6000 

68224 

2200 



June 
6400 
6900 
7300 
7000 
6600 
6300 
6800 
6300 
6800 
6300 
4940 
4940 
6200 
4690 
4200 
3290 
3080 
2670 
3290 
1000 
1500 
1500 
1000 
1000 
1000 
1000 
1110 
1230 
1000 
950 



113290 
3780 



60 960 
135000 225000 



July 


Ausr. 


Sept. 


Oct. 


Nov. 


Dec. 


770 


220 


220 


510 


460 


126 


856 


193 


220 


660 


438 


126 


660 


180 


220 


610 


438 


126 


610 


193 


220 


460 


416 


126 


416 


180 


220 


360 


392 


126 


264 


193 


264 


830 


237 


145 


180 


220 


264 


460 


180 


145 


110 


193 


254 


610 


180 


136 


110 


168 


392 


586 


168 


126 


110 


167 


416 


360 


168 


126 


110 


146 


330 


273 


146 


126 


110 


168 


292 


273 


110 


220 


264 


146 


^64 


273 


136 


264 


438 


157 


220 


264 


146 


292 


610 


1.67 


264 


254 


126 


330 


273 


167 


264 


264 


126 


330 


311 


146 


264 


330 


146 


237 


264 


146 


264 


370 


166 


311 


237 


145 


264 


370 


136 


416 


220 


146 


370 


370 


126 


370 


220 


146 


892 


311 


126 
1^6 


360 


126 


145 


415 


254 


237 


126 


146 


370 


237 


110 


146 


146 


146 


330 


193 


110 


146 


168 


145 


330 


168 


110 


103 


168 


126 


392 


264 


118 


96 


168 


118 


415 


415 


110 


96 


168 


146 


415 


440 


118 


96 


168 


146 


415 


460 


126 


96 


180 


126 


460 


485 


126 


96 


220 


180 




610 




273 


8648 


4971 


9'3'3'9 


11323 


6379 


6926 


279 


160 


311 


365 


179 


191 


866 


220 


460 


560 


460 


416 


110 


118 


220 


168 


110 


96 


17200 


9840 


18600 


22400 


10700 


11700 



Discluuvo of SontlL FlAtto Bivor at Balsao for 1018. 
Dralnaff* Arta, 17,700 Sq^nare Kilts. Altitnd*, 4,000 7o«t Abovo 



Boa ^ovsL 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct, 


Nov. 


Dec. 


1 


206 


377 


423 


32 


121 


156 


123 


128 


69 


107 


66 


267 


2 


166 


423 


288 


34 


101 


216 


196 


169 


61 


96 


69 


163 


3 


147 


450 


288 


36 


86 


254 


189 


209 


68 


88 


64 


88 


4 


147 


450 


610 


40 


90 


221 


200 


166 


60 


88 


66 


68 


5 


128 


460 


660 


46 


96 


143 


200 


177 


64 


76 


59 


66 


6 


166 


460 


470 


65 


118 


128 


192 


271 


70 


82 


62 


56 


7 


166 


450 


377 


66 


126 


128 


183 


414 


90 


90 


61 


47 


8 


128 


450 


332 


66 


101 


158 


254 


377 


119 


86 


68 


50 


9 


128 


460 


288 


66 


95 


197 


278 


382 


143 


82 


76 


60 


10 


92 


460 


206 


65 


90 


200 


240 


339 


128 


80 


84 


44 


11 


128 


460 


206 


92 


101 


195 


234 


336 


107 


74 


94 


40 


12 


423 


460 


65 


128 


101 


153 


268 


296 


80 


72 


90 


40 


13 


288 


470 


46 


110 


114 


136 


458 


289 


66 


96 


86 


40 


14 


205 


332 


42 


128 


114 


143 


628 


267 


59 


90 


82 


40 


15 


246 


332 


38 


46 


117 


267 


1294 


343 


76 


74 


78 


47 


16 


377 


470 


38 


44 


121 


395 


1690 


304 


84 


70 


74 


47 


17 


400 


205 


38 


42 


112 


608 


1434 


296 


66 


76 


74 


40 


18 


377 


206 


38 


40 


88 


900 


1364 


366 


59 


76 


74 


36 


19 


446 


200 


38 


38 


101 


1056 


1322 


373 


76 


82 


74 


40 


20 


423 


200 


36 


36 


114 


984 


912 


274 


86 


92 


64 


40 


21 


332 


260 


36 


34 


146 


798 


710 


228 


64 


88 


69 




22 


354 


332 


36 • 


32 


200 


620 


396 


192 


82 


76 


64 




23 


354 


470 


36 


30 


216 


840 


209 


161 


86 


72 


64 




24 


400 


332 


34 


28 


203 


2405 


143 


183 


80 


76 


114 




25 


518 


246 


34 


26 


183 


2826 


221 


183 


84 


86 


164 




26 


377 


310 


34 


28 


180 


2910 


493 


161 


107 


86 


214 




27 


332 


356 


34 


34 


197 


2825 


488 


119 


88 


59 


264 




28 


423 


377 


32 


46 


136 


2570 


209 


114 


82 


57 


314 




29 


332 




32 


76 


117 


1145 


86 


126 


103 


57 


364 




30 


377 




32 


82 


143 


311 


101 


107 


90 


56 


373 




31 


423 




32 




143 




97 


59 




66 






Total 


9008 


10397 


4897 


1633 


3969 


. 23*776 


14810 


7387 


2'477 


2444 


3'4"2"8 




Mean.... 


291 


371 


158 


54.4 


128 


793 


478 


238 


82.6 


79.0 


114 




Max 


518 


470 


660 


128 


215 


2825 


1690 


414 


143 


107 


373 




Mln 


92 


200 


32 


26 


86 


128 


86 


59 


50 


56 


52 




Acre-ft 


17900 


20600 


9720 


3240 


7870 


47200 


29400 


14600 


4920 


4860 


6780 





Unless otherwise lioted, all discharges are in cubic feet per second. 
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SOUTH PLATTE RIVER NEAR JULESBURG 

Location. — At highway bridge one mile south of Julesburg, about 
See. 33, T. 12 N., R. 44 W. No important tributaries between this 
station and the Colorado-Nebraska state line a few miles below. All the 
tributaries for 100 miles or more above the station are intermittent, 
except Lodge Pole Creek, which has a small but nearly constant flow. 

Records Available.— April 2, 1902, to November 16, 1906 ; May 12, 
1908, to November 30, 1912 ; April 8, 1914, to December 31, 1918. 

Drainage Area. — 20,600 square miles. 

Gage. — ^When the station was re-established in 1908 a gage was 
placed in each of the two main chani^els; both gages read practically 
the same as the original gage on the lower bridge 2,000 feet below the 
present site. On May 5, 1915, six scales with open pulleys were placed 
on the bridge; The zeros of these scales were arranged so as to be at 
the same datum. These scales are numbered one to six, beginning at the 
south end of the bridge. Gages numbered one, two and three are over 
one channel. • 

Channel. — Shifting. 

Discharge Measurements. — Made from bridge at high water and 
wading at low water stages. 

Winter Flow. — Ice causes backwater during the winter months. 

Diversions. — ^Between Kersey and Julesburg there are court decrees 
for diversions of 5,316 second-feet from the South Platte, and diversions 
of 1,240 second-feet from intervening tributaries, including Lodge Pole 
Creek in Wyoming and Nebraska and Crow Creek in Wyoming, besides 
numerous flood decrees. Between the state line and mouth, diversions 
of 260 second-feet from the South Platte have been granted in Nebraska. 

Accuracy. — Sufficient measurements have been made so that results 
can be considered good. 

Co-operation.-^During 1915 this station was maintained in co-opera- 
tion with the State Engineer of Nebraska. During 1916 the station 
was maintained by the State Engineer of Colorado. The salary of th^ 
gage reader is paid by the Great Western Sugar Company. 

Note. — Results for 1915 are based on gage readings taken on scales 
numbered one, two and three. In 1916, 1917 and 1918 each main channel 
has been computed separately and the totals for the entire stream pub- 
lished. 
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IMaoliMV* of Soutb Vla.tt* BlT#r at JnUflbnvflr for 1917. 
Draliuiff* ArwH 90,e00 B^mur* ]C11««. Altttud*, 3,469 T—t Abov* 



8o« ^•▼•L 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


310 


296 


600 


661 


179 


9100 


1800 


37 


30 


395 


671 


Ul 


2 


310 


. 350 


610 


698 


262 


8870 


1640 


37 


30 


420 


686 


267 


8 


310 


400 


610 


763 


292 


8420 


1560 


32 


30 


490 
484 


719 


. 259 


4 


310 


460 


620 


814 


266 


7770 


1640 


32 


30 


737 


235 


6 


310 


600 


630 


794 


226 


8200 


1720 


32 


. 30 


483 


736 


271 


6 


310 


650 


640 


859 


211 


8420 


1500 


40 


30 


494 


595 


' 225 


7 


309 


600 


660 


734 


173 


7980 


1220 


40 


30 


480 


663 


235 


8 


310 


657 


660 


641 


165 


7350 


1270 


38 


30 


494 


595 


158 


9 


310 


680 


670 


591 


152 


6940 


813 


38 


30 


501 


612 


155 


10 


310 


700 


680 


541 


144 


6940 


654 


38 


30 


600 


606 


158 


11 


300 


720 


620 


602 


144 


6300 


596 


38 


34 


651 


436 


280 


12 


300 


760 


650 


463 


130 


6440 


312 


38 


34 


636 


438 


400 


13 


300 


770 


490 


384 


123 


4760 


200 


34 


30 


545 


378 


530 


14 


300 


790 


420 


342 


145 


4930 


138 


39 


38 


553 


347 


530 


15 


300 


810 


360 


32.0 


. 108 


6100 


115 


34 


34 


515 


366 


620 


16 


300 


836 


290 


292 


83^ 


4760 


101 


30 


34 


477 


379 


650 


17 


290 


830 


288 


256 


69« 


3520 


91 


30 


38 


447 


400 


690 


1« 


290 


820 


452 


247 


60 


2950 


87 


30 


38 


485 


204 


730 


19 


290 


800 


712 


808 


65 


2330 


85 


30 


38 


569 


168 


730 


20 


290 


790 


739 


338 


52 


2150 


77 


38 


38 


646 


143 


800 


21 


290 


676 


631 


328 


52 


2150 


68 


38 


38 


625 


143 


640 


22 


290 


760 


613 


311 


601 


2330 


65 


38 


34 


677 


190 


710 


23 


290 


725 


511 


262 


1880 


2240 


54 


30 


34 


580 


186 


820 


24 


290 


700 


483 


212 


2730 


1970 


58 


30 


34 


610 


197 


770 


25 


290. 


675 


392 


204 


4040 


1640 


50 


30 


63 


525 


201 


750 


26 


286 


650 


290 


243 


5100 


1640 


44 


24 


134 


549 


201 


640 


27 


290 


620 


283 


243 


6540 


1640 


42 


30 


212 


580 


229 


540 


28 


290 


589 


318 


268 


7350 


1970 


40 


34 


278 


616 


229 


640 


29 


290 




373 


256 


7770 


1970 


38 


30 


380 


651 


229 


600 


30 


290 




358 


214 


7770 


1880 


45 


30 


402 


615 


243 


' 500 


31 


290 




421 




8200 




34 


30 




594 




500 


Total 


9245 


18484 


15964 


12959 


55072 


141660 


16156 


1049 


2265 


16786 


117*97 


15074 


Mean.... 


298 


660 


615 


432 


1780 


4720 


521 


33.8 


75.5 


541 


393 


486 


Max 








859 


8200 


9100 


1800 


40 


402 


651 


737 


1 


Min 








204 


52 


1640 


34 


24 


30 


395 


143 




Acre- ft 


18300 


36700 


31700 


26700 


109000 


281000 


32000 


2080 


4490 


33300 


23400 


29900 






Dteolkanr* of South 7latto nivv at jnUflburg' for 1918. 








DT»inag« Arsa, 90,600 Sqiuur* MllM. Altitiid*, 3,469 Feet A1>ov» Sea £•▼•!. 




Day 


J4n. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 








68 


307 


24.0 


843 


217 


79 


416 


474 


744 


2 









78 


292 


22.0 


622 


166 


77 


462 


416 


769 


3 








74 


271 


21.0 


249 


125 


80 


474 


406 


849 


4 








61 


232 


23.0 


117 


88 


80 


466 


416 


909 


5 








74 


238 


36.0 


101 


71 


80 


455 


429 


767 


6 








56 


^28 


30.0 


77 


106 


80 


478 


429 


891 


7 








65 


207 


22.0 


58 


87 


• 80 


472 


453 


594 


8 






6'49 


55 


179 


26.0 


60 


188 


80 


467 


495 


566 


9 








55 


165 


28.0 


58 


157 


99 


461 


496 


561 


10 








65 


148 


21.0 


40 


144 


198 


593 


495 


586 


A A. ■.■««-*■ 








53 


129 


19.0 


19 


121 


178 


531 


495 


499 


12 








53 


120 


20.0 


■ 19 


153 


279 


602 


461 


465 


13 


■ 






53 


116 


17.0 


28 


228 


323 


495 


479 


410 


14 








55 


80 


20.0 


16 


435 


314 


497 


489 


400 


15 








92 


80 


14.0 


16 


467 


243 


474 


496 


437 


16 








136 


56 


16.5 


75 


502 


242 


474 


495 


395 


17 






314 


117 


56 


16.5 


180 


569 


261 


477 


459 


421 


18 






322 


147 


53 


16.6 


492 


645 


235 


451 


453 


421 


19 






316 


162 


49 


15.6 


743 


592 


209 


464 


450 


386 


20 






270 


138 


47 


16.5 


737 


613 


226 


463 


467 


458 


21 


• 




292 


161 


40 


14.5 


728 


593 


191 


481 


474 


499 


22 






243 


166 


46 


16.5 


689 


515 


199 


487 


403 


426 


23 






243 


166 


43 


15.5 


655 


469 


175 


452 


471 


371 


24 






237 


207 


37 


16.5 


411 


374 


178 


450 


391 


362 


25 






193 


259 


44 


15.5 


1114 


305 


275 


469 


209 


429 


26 






179 


292 


43 


15.5 


839 


266 


339 


495 


243 


350 


27 






131 


353 


50 


257.0 


514 


221 


327 


531 


. 337 


388 


28 






111 


366 


27 


912.0 


454 


180 


327 


544 


411 


379 


29 






110 


353 


28 


1122.0 


4.54 


114 


423 


532 


506 


380 


30 


557 




89 


333 


36 


1081.0 


409 


86 


437 


474 


580 


380 


31 






94 




35 




333 


71 




453 




380 


Total 






3793 


4281 


3471 


3'8'8'7 


10950 


8868 


6'3'i'4 


14930 


13276 


15672 


Mean.... 








143 


112 


130 


353 


286 


210 


482 


443 


506 


Max 








366 


307 


1122 


1114 


645 


437 


593 


580 


909 


Min 








53 


27 ■ 


14 


16 


71 


77 


416 


209 


350 


Acre-ft. 








8510 


6890 


7740 


21700 


1760D 


12500 


29600 


26400 


31100 


Unless otherwise 


noted. 


all dischargees 


are in 


cubic feet per 


second 


■ 
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TARRYALL CREEK NEAR JEFFERSON 

Location.— At Bobbins' ranch, in Sec. 6, T. 9 S., R. 74 W., about 10 
miles southeast of Jefferson. Rock Creek enters half a mile below. 

Records Available. — June 27, 1914, to October 27, 1917 ; station was 
then discontinued. 

Drainage Area. — 223 square miles. 

Gage. — ^Vertical staff. 

Channel. — Slightly shifting. 

Discharge Measurements. — Made by wading and from footbridge 
400 feet down stream. 

Winter Flow. — Ice causes backwater during the winter months and 
the records are discontinued. 

Diversions.— There are court decrees for diversions of 314 second- 
feel from Tarryall Creek above the station and for 926 second-feet from 
tributaries entering above. The Boreas Ditch diverts a small amount of 
water from the Blue River to Tarryall Creek. 

Accuracy. — Results fair. 

Co-operation. — Records furnished by the United States Geological 
Survey. 



DisoharflT* of TarryaU Cr««k at Jefferson for 1917. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min....... 

A ere- ft. 



Jan. Feb. Mar. Apr. 



126 
105 
99 
101 
53 
73 
85 
87 
77 
79 
81 
53 
37 
23 
41 

1120 

74.7 

126 

23 

2220 



May 


June 


July 


Aug:. 


Sept. 


30 


137 


181 


105 


28 


39 


105 


169 


105 


22 


51 


32 


137 


111 


35 


53 


12 


137 


111 


25 


39 


10 


126 


148 


20 


32 


7 


137 


126 


- 18 


34 


13 


'137 


137 


39 


34 


10 


400 


137 


95 


25 


10 


1320 


115 


35 


85 


12 


480 


115 


32 


216 


28 


238 


111 


28 


159 


45 


170 


91 


18 


148 


85 


137 


111 


18 


69 


137 


89 


111 


25 


34 


216 


73 


126 


• 13 


3» 


250 


95 


148 


22 


34 


250 


109 


216 


13 


28 


260 


181 


238 


13 


31 


250 


238 


216 


13 


113 


273 


170 


181 


13 


216 


296 


148 


65 


12 


59 


238 


148 


111 


10 


53 


204 


99 


119 


8 


35 


204 


159 


99 


7 


22 


181 


216 


32 


10 


12 


204 


411 


51 


8 


10 


204 


273 


45 


8 


12 


181 


115 


59 


10 


18 


159 


126 


51 


10 


12 


159 


137 


45 


10 


20 




148 


39 




1762 


4*16*2 


6694 


3475 


618 


56.8 


139 


216 


112 


20.6 


216 


296 


1320 


238 


95 


10 


7 


73 


32 


7 


3490 


8270 


13300 


6890 


1230 



Oct. Nov. Dec. 

6.0 

3.0 

1.0 ...- 

2.2 

3.8 

5.0 

5.0 t 

5.0 

5.4 

6.2 

3.0 

2.7 

3.8 

3.0 

3.0 

3.0 

2.7 

3.0 

2.7 

2.7 

3.0 

6.2 

8.2 

10.0 

12.0 

15.0 

20.0 



145.6 

5.39 

20 

1 

289 



Station discontinued. 

Unless otherwise noted, all discharges are iu cubic feet per second. 
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GENEVA CREEK AT GRANT 

Location. — In the Pike National Forest, at highway bridge in Sec. 9, 
T. 7 S., B. 74 W., at Grant postoflSce ; 300 feet above mouth of creek. 

Records Available. — ^November 3, 1911, to March 31, 1918. 

Drainage Area. — 74- square miles. 

Gage. — ^Vertical staff. 

Channel. — ^Practically permanent. 

Discharge Measurements. — Made from bridge during high wat^r and 
by wading at ordinary stages. 

Winter Plow. — Ice causes backwater during the winter months. 
Discharge estimated from measurements. 

Diversions. — There is a court decree for a diversion above this sta- 
tion for 1.0 second-foot from Geneva Creek and a provisional decree for 
480 acre-feet. 

Accuracy. — ^Results are considered good. 

Co-operation. — Station maintained in co-operation with the United 
States Geological Survey. 



CLEAR CREEK NEAR GOLDEN 

Location. — ^About 2 miles above Golden, in Sec. 6, T. 4 S., R. 70 W., 
and a short distance below the headgate of the Golden ditch. The only 
tributary of importance between the station and the mouth is Ralston 
Creek, which enters about 12 miles below. 

Records Available. — December 4, 1918, to December 31, 1909 ; June 
8 to September 24, 1911 ; January 26, 1912, to November 16, 1918. 

Drainage Area. — Approximately 380 square miles. 

Gage. — ^Automatic recording gage, whose datum has remained un- 
changed. 

Channel. — Slightly shifting. 

Discharge Measurements. — ^Made from car and cable located near 
the gage. 

Winter Flow. — Ice causes backwater during the winter months, but 
discharge measurements are made to determine the approximate winter 
flow. 

Diversions. — ^Between Forks Creek and the station near Golden there 
is a court decree for a diversion of 26 second-feet by the (Jolden ditch. 

Accuracy. — Conditions are favorable for accurate results, and the 
records should be reliable. 

Co-operation. — Records were furnished by the United States Geo- 
logical Survey. 
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lM«oli«nr* of Clmi«v» Ore*k at CHrant for 1917. 










Drminagit Art*, 74 B^naxw MllM. 


Altltudo, 8,566 root AliOTO Soa.lLoToL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug:. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


18 


11 


10 


12 


17 


76 


301 


121 


37 


24 


22 


12 


2 


18 


10 


10 


11 


19 


86 


266 


104 


33 


24 


19 


13 


3 


18 


10 


10 


11 


16 


89 


252 


106 


32 


23 


18 


13 


4 


18 


11 


10 


. 14 


14 


116 


219 


97 


33 


28 


12 


12 


6 


18^ 


11 


10 


17 


13 


118 


222 


96 


34 


23 


12 


12 


6 


18 


11 


10 


10 


16 


106 


191 


87 


32 


23 


13 


12 


7 


18 


11 


11 


14 


22 


106 


209 


78 


33 


23 


12 


9 


8 


18 


11 


12 


11 


23 


132 


262 


72 


31 


22 


20 


10 


9 


18 


11 


12 


12 


19 


167 


280 


70 


30 


22 


18 


12 


10 


18 


11 


12 


14 


20 


283 


301 


72 


30 


22 


18 


IS 


11 


18 


11 


12 


13 


23 


280 


252 


68 


30 


22 


22 


13 


12 


17 


11 


12 


12 


23 


298 


219 


70 


30 


22 


22 


18 


13 


15 


11 


12 


14 


34 


266 


200 


68 


30 


22 


13 


13 


14 


13 


11 


12 


14 


56 


400 


185 


68 


• 30 


21 


21 


13 


15 


13 


10 


12 


13 


76 


495 


206 


68 


30 


20 


18 


11 


16 


16 


12 


12 


13 


95 


472 


169 


72 


30 


19 


21 


13 


17 


16 


11 


28 


12 


116 


487- 


153 


68 


28 


20 


22 


13 


18 


1^ 


11 


24 


15 


132 


468 


166 


61 


28 


14 


21 


13 


19 


16 


12 


16 


13 


109 


464 


173 


62 


27 


15 


21 


IS 


20 


15 


11 


15 


14 


• 66 


442 


166 


61 


27 


18 


18 


IS 


21 


13 


11 


12 


15 


82 


423 


148 


56 


27 


20- 


17 


13 


22 


12 


10 


12 


27 


70 


400 


169 


53 


26 


21 


17 


13 


23 


12 


10 


10 


23 


72 


381 


156 


55 


25 


16 


16 


13 


24 


12 


10 


13 


36 


82 


415 


182 


48 


25 


19 


18 


13 


25 


12 


10 


10 


25 


76 


396 


182 


46 


25 


18 


13 


18 


26 


12 


10 


10 


27 


72 


345 


173 


44 


26 


18 


13 


13 


27 


11 


10 


10 


24 


82 


345 


170 


46 


26 


14 


13 


12 


28 


11 


10 


11 


17 


78 


330 


163 


46 


25 


18 


12 


16 


29 


11 




12 


19 


74 


812 


148 


45 


26 


32 


12 


12 


30 


11 




12 


19 


74 


298 


145 


46 


24 


42 


10 


13 


31 


11 




14 


;. 


73 




137 


40 




26 


••>>■• 


12 


Total 


462 


300 


388 


490 


1744 


8*996 


6115 


2092 


867 


666 


493 


389 


Mean.... 


14.9 


10.7 


12.5 


16.3 


56.3 


300 


197 


67.5 


28.9 


21.6 


16.4 


12.5 


Max 


18 


12 


28 


35 


132 


495 


301 


121 


37 


42 


22 


15 


Min 


11 


10 


10 


10 


13 


76 


137 


40 


24 


14 


10 


9 


Acre- ft. 


916 


594 


769 


970 


3460 


17900 


12100 


4150 


1720 


1320 


976 


769 



DrainaiTo Aroa 



Diaoliarir* of Oonova Orook at Oraat for 1918. 

74 Sqnaxo XUos. Altltndo 8,566 root Al)ovo 8oa Kovol. 



Day 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 

6 ... 

7 ... 

8 ... 

9 ... 

10 ... 

11 ... 

12 ... 

13 .., 

14 ... 

15 ... 

16 ... 

17 ... 

18 .... 

19 ... 

20 .... 

21 ... 

22 .... 

23 ... 

24 ... 

25 ... 

26 .... 

27 .... 
28.... 

29 .... 

30 .... 

31 .... 



Total 
Mean.... 

Max 

Min 

Acre-ft. 



Jan. 
12 
12 
12 
12 
12 
13 
13 
13 
13 
10 
8 
10 
12 
12 
12 
12 
12 
12 

12 

12 

12 

12 

12 

12 

12 

11 

11 

11 

11 

11 

363 

11.7 

13 

8 

719 



Feb. 
10 
10 
10 
12 
12 
11 
12 
13 
13 
12 
11 
10 
11 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
11 
12 
12 
13 
13 



308 

11.0 

13 

10 

611 



Unless' otherwise 



Mar. 
12 
12 
12 
11 
12 
10 
11 
12 
12 
12 
11 
11 
11 
12 
12 
13 
12 
12 
11 
11 
11 
12 
11 
12 
12 
16 
14 
13 
13 
16 
13 
375 
12.1 
16 
10 
744 

noted, 



Apr. May June July Aug:. Sept. Oct. Nov. 



Dec. 



all discharges are in cubic feet per second. 
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NINETEENTH BIENNIAL REPORT 



Day 


Jan. 


1 


46 


2 


46 


8 


46 


4 


46 


5 


45 


6 


45 


7 


55 


8 


60 


9 


56 


10 


60 


11 


65 


12 


50 


13 


45 


14 


45 


16 


4^ 


16 


45 


17 


45 


18 


50 


19 


50 


20 


50 


21 


45 


22 


40 


23 


40 


24 


40 


25 


45 


26 


45 


27 


5li 


28 


50 


29 


50 


30 


60 


31 


50 


Total 


1606 


Mean.... 


48.5 


Max 




Mln 




Acre-ft. 


29"8d 


Day 


D 
Jan. 


1 




2 




3 




4 




5 




6 




7. 




8 




9 




10 




11 


77 


12 




13 




14 




15 




16 




17 




18 




19 




20 




21 




22 




23 




24 




26 




26 




27 




28 




29 




30 




31 




Total 




Mean.... 




Max 




Mln 




Acre-ft. 





BisoliMV* of OlMur Or—lL bmw CtoUUn for 1917. 

Axmtk, 880 SqiiaM XUmu Altitnd* 5,680 7*«t Abov^ 

Feb. Mar. Apr. May June July Aug. 

46 45 75 115 426 1180 442 

46 35 60 116 442 1090 406 

46 36 62 115 474 1000 376 

46 40 40 107 638 971 362 

46 45 50 122 574 944 341 

56 40 61 111 551 938 334 

66 36 64 118 528 883 327 

60 46 71 118 569 938 299 

60 65 76 107 636 910 282 

60 60 82 128 810 976 282 

66 45 79 140 938 932 236 

66 40 76 152 910 861 243 

50 40 88 175 993 820 264 

45 60 78 232 1040 780 274 

45 60 67 316 1130 735 254 

50 46 86 387 1270 690 267 

50 50 88 467 1330 650 260 

60 50 97 528 1460 636 278 

50 55 86 602 1460 646 268 

45 56 64 520 1300 72Cr 243 

60 60 59 492 1440 623 212 

60 60 76 470 1350 674 197 

60 45 107 442 1440 596 209 

60 40 124 450 1440 665 212 

56 40 124 470 1440 685 206 

50 36 138 438 1370 685 218 

66 40 144 426 1340 636 209 

50 75 113 430 1280 546 229 

106 115 410 1300 516 200 

106 115 410 1240 610 172 

85 434 492 160 

1460 1617 2545 9438 30999 23827 8222 

61.8 52.2 84.8 304 1030 769 265 

144 528 1450 1180 442 

40 107 426 492 150 

2980 3210 5060 18700 61300 47300 16300 



Bisoliarr* of OUur Oreok aoar Ooldoa for 

DraliMfo Arta, 380 8«iiar« Kilts. Altltndo, 6,680 T—t 

Feb. Mar. Apr. May June July Aug. 



44 



18 



50.0 



60.0 



113 
110 
102 
102 
104 
107 
110 
113 
110 
107 



108 
113 
102 



104 


638 


1100 


341 


132 


610 


1040 


341 


160 


605 


980 


306 


188 


708 


862 


341 


216 


703 


758 


341 


244 


758 


758 


324 


271 


862 


764 


341 


259 


1040 


770 


306 


247 


1160 


776 


271 


236 


1340 


782 


236 


274 


1610 


788 


236 


274 


1730 


794 


236 


278 


1790 


801 


236 


278 


2090 


808 


2^36 


316 


1790 


808 


236 


430 


1730 


808 


203 


480 


1670 


808 


203 


530 


1670 


758 




535 


1550 
1670 


645 




535 


595 




550 


1610 


550 




585 


1670^ 


550 




630 


1730 


550 




736 


1670 


550 




736 


1550 


502 




730 


1460 


466 




730 


134fr 


414 




780 


1220 


414 




670 


1160 


876 




665 


1100 


376 




665 




341 




464 


4'62"3"4 


21292 


4734 


434 


1340 


687 


278 


780 


2090 


1100 


341 * 


104 


605 


341 


208 


1700 


79700 


42200 


9370 



Unless otherwise noted, all discharges are in cubic feet per second. 



LbOT^ 


8«» ILoTOl. 


Sept. 


Oct 


Nov. 


144 


82 




132 


86 




120 


83 




120 


80 




118 


79 




104 


76 




104 


73 




106 


72 




102 


72 




109 


73 




102 


75 




96 


78 




99 


72 




102 


71 




100 


72 




97 


75 




92 


76 




92 


76 




96 


76 




91 


76 




86 


74 




91 


72 




83 


72 




78 


72 




83 


76 




78 


76 




80 


75 




82 


76 




82 


75 




83 


76 
75 




2952 


2336 




98.4 


76.3 




144 


86 




78 


71 




5860 


4630 




1918. 






AboTo Boa ILoToL 


Sept. 


Oct. 


Nov. 




113 


112 




104 


111 




106 


109 




111 


107 




111 


104 




116 


101 




116 


98 




111 


96 




111 


94 




122 


94 




130 


94 




120 


94 




107 


94 




102 


94 




102 


94 




104 


94 




107 






109 






111 






118 




120 


116 




118 


116 




118 


116 




118 


116 




124 


118 




132 


118 




140 


117 




140 


116 




128 


116 




120 


114 
113 




12'6'8 


3506 


1689 


126 


113 


99.8 


140 


130 


112 


118 


102 


94 


2500 


6950 


3160 



Dec. 



Dec. 
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* SOUTH BOULDER CREEK NEAR ROLLINSVILLE 

Location. — ^At highway bridge in Sec. 35, T. 1 S., R. 73 W., 1 mile 
west of RoUinsville, in the Pike National Forest. The nearest important 
tributary, Jennie Creek, enters 4 miles above. 

Records Available.— September 10, 1910, to April 30, 1918. 

Drainage Area. — 39 square miles. 

Gage. — ^Vertical staff. 

Channel. — ^Fairly permanent. 

Discharge Measurements. — Made from bridge during high water and 
by wading at ordinary stages. 

Winter Flow. — Ice causes backwater during the winter months. 
Flow estimated from measurements. 

Diversions. — There are no court decrees for diversions above the 
station, and therefore it is probable that the records represent the natural 
run-off. 

Accuracy. — Conditions are favorable for fairly accurate results and 
the estimates of discharge should be reliable. 

Co-operation. — Records furnished by the United States Geological 
Survey. 



SOUTH BOULDER CREEK AT ELDORADO SPRINGS 

Location. — ^At the mouth of the canyon at Eldorado Springs, in Sec. 
30, T. 1 S., R. 70 W., 3 miles southwest of Marshall. No important trib- 
utaries within several miles. 

Records Available. — May 15, 1895, to September 30, 1901; July 1, 
1904, to December 31, 1918. 

Drainage Area, — 125 square miles. 

Gage. — ^Vertical staff; datum unchanged. 

Channel. — Fairly permanent. 

Discharge Measurements. — ^Made by wading. 

Winter Flow. — ^Warm springs keeping channel open during the 
winter. 

Diversions. — There are court decrees for diversions of 137 second- 
feet above the station and 1,658 second-feet below. There are also a num- 
ber of flood-water decrees. 
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IMaoliarr* of Sontli Bonldav Cr«*k n*ar BoIUiuivIUa for 1917. 






Brainaff* Ar«a, 39 


Square Miles. 


Altitude, 8,500 7eet 


AboTe Sea BeveL 


Day 


Jan. Feb. Mar. 


Apr. 


May 


June July 


Aug. 


Sept. 


Oct. 


Nov. Dec. 


1 






31 


105 300 


90 


22 


6.2" 


16 " 15 


2 






31 


102 260 


72 


22 


6.2 


15 


3 






28 


109 240 


63 


22 


6.2 


15 


4 






22 


170 240 


63 


17 


6.2 


15 


6 







23 


170 222 


44 


13 


6.2 




6 






25 


166 222 


44 


13 


6.2 




7 






23 


170 205 


41 


13 


6.2 




8 






23 


170 205 


36 


13 


6.2 




9 






23 


300 222 


32 


14 


6.2 




10 






23 


320 222 


31 


14 


4.8 




11 






32 


300 222 


34 


14 


4.8 




12 






41 


320 188 


32 


14 


6.2 




13 






51 


320 156 


32 


14 


6.9 




14 






122 


320 156 


^2 


14 


6.9 


14 ii 


16 




16 


170 


360 135 


36 


14 


5.5 




16 




17 


222 


360 122 


36 


14 


5.5 


13 


17 




17 


260 


400 115 


41 


14 


5.5 


9 


18 




23 


280 


360 115 


32 


13 


6.2 


8 


19 




17 


222 


340 115 


31 


13 


6.9 


6 


20 




20 


188 


360 115 


31 


13 


7.6 


9 


21 


7.6 


23 


138 


360 122 


31 


10 


8.3 


14 


22 




32 


115 


400 115 


28 


.10 


8.3 


8 


23 




34 


115 


400 103 


27 


10 


8.3 


9 


24 




41 


116 


380 118 


27 


10 


8.3 


12 


25 




84 


118 


340 115 


22 


10 


9.3 


9 


26 




37 


115 


320 212 


22 


13 


10.0 


8 


27 




32 


102 


300 205 


22 


10 


11.0 


13 


28 




31 


102 


300 115 


22 


10 


12.0 


9 


29 




31 


105 


300 128 


23 


8 


13.0 


9 


30 




31 


105 


300 118 


23 


6 


14.0 


15 


31 






105 


102 


22 ' 




15.0 




Total 




iii 


3075 


8622 5229 


1122 


'397 


240.1 


374 


Mean.... 




27.2 


99.2 


287 169 


36.2 


13.2 


7.75 


12.5 


Max 




41 


280 


400 300 


90 


22 


15 


19 


Mln 




16 


22 


102 102 


22 


6 


4.8 


6 


Acre-ft. 




863 


6100 


17100 10400 


2230 


786 


477 


744 




Disoliarg'e of Soutli Boulder Greek Near VtolllnsylUe for 


1918. 


- 




Bralnaffe Area, 39 


Sqnare mies. 


Altitude, 8,500 7eet Above Sea BeveL 


Day 


Jan. Feb. Mar. 


Apr. 


May 


June July 


Aug. 


Sept. 


Oct. 


Nov. Dec. 


1 




22 















2 




23 














3 




22 














4 




26 














6 ........ 




23 














6 




24 














7 




24 














8 




23 




• 










9 


9 


24 














10 


9 


26 














11 


10 


30 








...... 






12 


13 


35 














13 


12 


41 














14 


11 


39 














15 


11 


33 














16 


9 


32 






...... 








17 


• 9 


33 






• 








18 


13 


33 














19 


14 


32 


.. — t 


* 










20 


11 


24 














21 


8 


23 














22 


16 


24 














23 


16 


29 














24 


16 


31 




>-->«« ■>> m^ « 










25 


16 


33 














26 


28 


36 




*>>•-> *>*■-* 










27 


• 27 


41 














28 


32 


32 














29 


21 


36 














30 


23 


37 




• 










31 


21 
















Total 


355 


8*9 i 












V-*-- . • 


Mean.... 


15.4 


29.7 















Max 


32 


41 














Min 


8 


22 














Acre-ft. 


702 


1770 















Unless otherwise noted, all discharges are in cubic feet per second. 
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Discliarre of Sontli Bonlder Greek at Sldorado Springs for 1917. 

Drainage Area, 126 Square Mile*. Altitude, 5,800 reet Above Sea XieveL 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. 

1 19 37 79 265 268 115 24 14 24 

2 • 19 42 ^1 265 230 99 24 14 28 

3 19 25 91 265 200 74 20 14 20 

4 19 28 91 300 187 74 20 12 20 

5 ^ 19 24 81 300 187 74 20 12 20 

6 19 22 94 265 187 67 20 14 17 

7 19 ' 23 117 230 174 60 20 14 35 

8 19 22 113 265 200 54 20 17 19 

9 19 48 106 300 200 48 20 14 19 

10 19 54 128 415 187 48 20 14 19 

11 19 48 160 430 174 48 20 14 16 

12 19 60 184 394 150 48 20 14 15 

13 19 73 206 435 170 48 20 11 14 

14 19 73 206 355 148 48 20 11 14 

15 19 58 288 425 138 53 20 11 19 

16 19 63 271 450 108 53 17 14 16 

17 19 63 288 480 99 48 17 14 14 

18 19 83 288 488 99 43 17 14 3 

19 20 73 323 464 90 33 17 8 8 

20 20 60 285 464 108 38 17 14 14 

21 22 64 285 380 108 38 14 14 20 

22 22 74 290 380 90 38 14 14 20 

23 24 95 290 400 95 38 14 17 14 

24 24 94 290 350 95 28 14 10 14 

25 24 103 273 370 95 28 14 10 8 

26 14 97 268 315 155 28 14 10 14 

27 14 97 268 332 180 28 14 12 14 

28 28 92 248 278 138 38 14 20 8 

29 28 74 230 295 108 28 14 8 17 

30 42 71 230 278 153 28 14 20 14 

31 42 265 124 24 28 

Total "".v.. 646 1836 6427 lOBZi 4645 1517 533 427 491 

Mean 20.8 61.0 207 354 150 48.9 17.8 13.8 16.4 

Max 42 103 323 488 268 115 24 28 30 

Min 14 22 79 230 90 24 14 8 3 

Acre-ft 1280 3630 12700 21100 9220 3010 1060 849 976 



Dec. 
14 



Discliarire of Sontli Boulder Creek at Sldorado Sprlnfifa for 1918. 
Drainage Area, 125 Sqnare lUles. Altitude, 5,800 7eet Above Sea KeveL 



Day Jan. Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


14 


47 


93 


286 


326 . 


65 


28 


37 


37 


14 


2 


14 


51 


107 


245 


325 


74 


28 


43 


43 


14 


3 


4 


• 41 


114 


245 


225 


65 


33 


49 


37 


14 


4 


11 


42 


148 


259 


226 


65 


37 


49 


37 


14 


5 


21 


44 


197 


259 


200 


65 


47 


43 


. 37 


10 


6 


21 


34 


223 


300 


187 


74 


47 


43 


37 


24 


7 


24 


43 


211 


333 


175 


74 


38 


43 


37 


24 


8 


28 


39 


169 


379 


175 


67 


35 


37 


28 


14 


9 


28 


46 


328 


410 


175 


49 


35 


37 


28 


14 


10 


21 


56 


320 


454 


200 


49 


38 


49 


37 


14 


11 


28 


52 


249 


479 


200 


49 


35 


49 


40 


14 


12 


28 


60 


192 


524 


175 


43 


35 


43 


29 


14 


13 


32 


80 


182 


514 


175 


49 


31 


37 


29 


14 


i J :::::;:: :::::: ;::::: 


32 


91 


182 


644 


162 


49 


*31 


37 


29 


14 


14 


88 


195 


529 


162 


65 


'33 


37 


29 


14 


16 


11 


84 


239 


484 


175 


49 


49 


37 


29 


14 


17 


23 


77 


267 


455 


150 


49 


57 


37 


29 


14. 


18 


20 


68 


291 


429 


150 


43 


37 


37 


33 


14 


19 


24 


58 


291 


414 


126 


37 


37 


43 


37 


14 


20 


22 


58 


291 


419 


126 


37 


37 


43 


33 


14 


21 


24 


62 


291 


448 


138 


33 


33 


37 


33 


14 


22 


27 


63 


305 


702 


126 


33 


33 


37 


23 


14 


23 • 


22 


63 


305 


615 


115 


33 


33 


37 


23 


14 


24 r 


32 


74 


349 


598 


103 


28 


33 


37 


^ 20 


14 


25 


43 


68 


334 


544 


103 


28 


37 


37 


21 


14 


26 


49 


84 


349 


470 


103 


28 


49 


43 


19 


14 


27 


48 


88 


329 


414 


83 


28 


49 


37 


19 


14 


28 


63 


86 


329 


375 


83 


28 


37 


37 


16 


14 


29 ..... 


57 


82 


316 


338 


83 


28 


43 


37 


14 


14 


30 


47 


84 


300 


303 


83 


28 


43 


37 


14 


14 


31 


44 




315 




74 


28 




37 




14 


Total 


876 


1913 


7810 


12738 


4908 


1430 


1138 


1243 


8'7'7 


460 


Mean 


28.3 


63.8 


252 


426 


158 


46.1 


37.9 


40.1 


29.2 


14.6 


Max 


63 


91 


349 


702 


326 


74 


57 


49 


43 


24 


Min 


4 


34 


93 


245 


74 


28 


28 


37 


14 


10 


Acre-ft 


1740 


3800 


15500 


25300 


9720 


2830 


2260 


2470 


1740 


892 


Uniess otherwise 


noted, 


all discharges 


are in cubic feet per 


second. 
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BOULDER CREEK NEAR ORODELL 



Location. — One mile above Orodell station, See. 34, T. 1 N., E. 71 W. 

Eecords Available. — M&y 12, 1917, to December 21, 1918. Prom 
May 14, 1895, to December 20, 1909, a station was maintained four miles 
below present station. Prom March 8, 1907, to November 26, 1914 ; Peb- 
ruary 27 to December 12, 1916, a station was maintained one mile below 
present station. 

Drainage Area. — 108 square miles. 

Gage. — ^Automatic recording gage installed by the Colorado Power 
jCompany. 

Channel. — Shifting in extremely high water. 

Discharge Measurements. — ^Made from car and cable. 

Winter Plow. — Ice causes backwater during winter months and dur- 
ing this period discharge measurements are made to determine time flow. 

Diversions. — There are no diversions from Boulder Creek above the 
station for irrigation, but there are court decrees for 165 second-feet 
from tributaries entering above. Below the station there are decrees for 
diversions of 2,871 second-feet from Boulder Creek. 

Artificial Control. — The Colorado Power Company's plant one mile 
above the station withholds the water for a portion of the day and thus 
causes a considerable variation of gage height during low water. 

Co-operation. — Station maintained in co-operation with the Colorado 
Power Company. 



ST. VRAIN CREEK AT LYONS 

Location. — Three-fourths of a mile below Lyons, in Sec. 17, T. 3 N., 
R. 70 W., one-fourth mile below the junction of North and South St 
Vrain Creeks and just below Stone Canyon. 

Records Available. — ^August 1, 1887, to October 31, 1890; June 13, 
1895, to October 31, 1903; July 1, 1904, to December 31, 1918. 

Drainage Area. — 209 square miles. 

Gage.— Inclined staff gage installed August 9, 1909, at practically 
the same datum as the inclined staff gage used from 1895 to 1903. It 
is not known whether the gage used prior to 1895 was located at the 
present site. 

Channel. — Permanent. ^ 

Discharge Measurements. — Made from car and cable. 

Winter Flow. — Ice causes very little backwater at this station. 

Diversions. — There are court decrees for the diversion of 166 second- 
feet from the St. Vrain and tributaries above the station. Below there 
are court decrees for 1,632 second-feet from St. Vrain Creek and flood- 
water diversions of 190,000 acre-feet. 

Co-operation. — Station maintained in co-operation with the Great 
Western Sugar Co. 
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Diyoluuv* of Bonlder OvMk STear Orod«U foir 1917. 





DralBftir* Area, 106 


Sqnare Kllea. 


Altitnde, 


..... reet AbOTe Sea Kevel. 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug:. 


Sept. 


Oct. 


Nov. 


Dec. 


1 












130 


461 


267 


35 


26 


32 


51 


2 












140 


416 


227 


32 


29 


32 


26 


3 












152 


393 


178 


26 


29 


32 


46 


4 












164 


372 


120 


40 


24 


32 


36 


5 












164 


393 


112 


51 


24 


32 


57 


6 












130 


372 


112 


67 


24 


32 


67 


7 













130 


350 


112 


51 


24 


29 


67 


8 













140 


372 


103 


46 


26 


29 


67 


9 












152 


393 


103 


40 


29 


29 


36 


10 


••-*•" 










164 


393 


69 


40 


26 


24 


61 


11 












192 


393 


103 


57 


29 


19 


51 


12 










io'3 


164 


372 


103 


40 


29 


26 


46 


13 










96 


178 


350 


103 


36 


29 


24 


46 


14 










120 


178 


350 


96 


36 


21 


21 


46 


15 










152 


192 


308 


96 


36 


26 


26 


44 


16 










140 


192 


288 


96 


36 


29 


26 


42 


17 










164 


192 


247 


96 


40 


29 


32 


41 


18 










164 


210 


178 


88 


40 


26 


17 


39 


19 










164 


227 


192 


82 


36 


24 


36 


38 


20 










164 


416 


178 


82 


32 


40 


36 


86 


21 










178 


461 


178 


82 


29 


21 


40 


85 


22 










164 


484 


192 


63 


24 


26 


40 


33 


23 










164 


507 


178 


63 


17 


32 


36 


32 


24 










164 


484 


192 


67 


24 


32 


40 


61 


25 










152 


530 


227 


63 


26 


29 


29 


82 


26 










152 


484 


247 


51 


29 


36 


40 


46 


27 










120 


507 


247 


63 


32 


32 


46 


57 


28 










112 


484 


247 


63 


32 


26 


36 


63 


29 










112 


484 


192 


51 


29 


26 


36 


60 


30 










103 


461 


267 


40 


51 


29 


46 


86 


31 










130 




2S8 


37 




36 




46 


Total 










2818 


849*3 


9226 


2981 


lido 


868 


'956 


1384 


Mean.... 










141 


283 


298 


96.2 


86.7 


28.0 


31.8 


44.6 


Max 










>««•>■ 


530 


461 


267 


57 


40 


46 


03 


Mln 












130 


178 


37 


17 


21 


17 


26 


Acre-ft. 




• 






5590 


16800 


18300 


5920 


2180 


1720 


1890 


2740 


- 




Discharire of Sonlder Greek Near Orodell for 1918. 










Drainage Ar«a, 108 Square mies. 


Altitude, 


.... reet AboTe Sea DbeveL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


46 


43 


45 


34 


68 


247 


372 


130 


59 


48 


56 


42 


2 


51 


42 


41 


51 


68 


259 


342 


128 


63 


55 


67 


63 


3 


57 


41 


38 


45 


71 


267 


325 


106 


88 


53 


40 


69 


4 


51 


40 


49 


40 


73 


243 


350 


120 


76 


63 


45 


67 


5 


51 


40 


61 


35 


75 


255 


372 


186 


84 


42 


48 


69 


6 


52 


44 


62 


30 


79 


292 


367 


189 


78 


41 


51 


76 


7 


53 


46 


46 


25 


91 


316 


316 


175 


62 


49 


51 


69 


8 


54 


51 


46 


42 


97 


372 


333 


150 


55 


53 


51 


48 


9 


56 


57 


36 


40 


97 


329 


359 


145 


70 


62 


57 


63 


10 


61 


32 


24 


46 


92 


372 


363 


126 


59 


67 


37 


67 


11 


54 


51 


39 


38 


91 


393 


368 


111 


61 


57 


34 


67 


12 


46 


32 


46 


46 


59 


406 


354 


97 


44 


59 


56 


63 


13 


39 


40 


32 


51 


68 


452 


389 


105 


42 


27 


63 


63 


14 


46 


42 


34 


45 


65 


507 


456 


134 


40 


50 


57 


63 


15 


69 


49 


41 


40 


70 


452 


416 


117 


38 


55 


57 


46 


16 


40 


61 


42 


40 


75 


530 


416 


118 


59 


59 


69 


69 


17 


51 


40 


43 


40 


100 


580 


389 


113 


58 


68 


44 


66 


18 


48 


49 


37 


40 


106 


590 


288 


108 


52 


64 


49 


67 


19 


46 


46 


39 


47 


147 


555 


288 


108 


51 


62 


53 


67 


20 


44 


58 


39 


40 


130 


590 


267 


102 


43 


38 


63 


66 


21 


42 


44 


36 


40 


136 


772 


308 


88 


50 


87 


57 


69 


22 


40 


40 


36 


57 


132 


779 


316 


92 


35 


64 


61 


66 


23 


40 


48 


29 


63 


138 


746 


288 


88 


55 


67 


69 


64 


24 


40 


40 


24 


63 


239 


752 


275 


75 


59 


. 64 


40 


62 


25 


39 


61 


36 


69 


300 


708 


247 


67 


63 


76 


69 


47 


26 


42" 


40 


40 


75 


337 


620 


202 


84 


62 


69 


69 


66 


27 


46 


53 


40 


75 


342 


575 


181 


94 


50 


69 


82 


69 


28 


49 


49 


51 


74 


359 


521 


216 


75 


46 


51 


63 


43 


29 


46 




46 


72 


342 


443 


231 


58 


31 


61 


57 


67 


30 


45 




46 


70 


333 


416 


189 


67 


50 


51 


69 


65 


31 


44 




24 




308 




136 


61 




68 




68 


Total 


1488 


1264 


1248 


1473 


4688 


1433'9 


9719 


3417 


I'e'fi 


1779 


l'684 


1871 


Mean.... 


48.0 


45.1 


40.3 


49.1 


151 


478 


314 


110 


55.8 


57.4 


66.1 


60.4 


Max 


69 


61 


62 


75 


359 


779 


456 


189 


88 


87 


82 


69 


Mln 


, 39 


32 


24 


25 


59 


243 


136 


58 


31 


27 


34 


42 


Acre-ft. 


2950 


2500 


2480 


2920 


9290 


28400 


19300 


6760 


3320 


3530 


3340 


3710 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Discluuv* of 8t 

Drainair* Arta, 909 Square 

Day Jan. Feb. Mar. Apr. 

1 9 6 11 45 

2 9.6 9 18 

3 9 6 9 25 

4 9 6 11 11 

5 9 9 13 15 

6 9 9 8 18 

7 9 11 9 13 

8 11 11 8 18 

9 13 9 8 52 

10 13 11 6 58 

11 13 11 9 58 

12 13 11 9 81 

13 9 9 9 124 

14 11 11 11 115 

15 ........ 9 9 11 106 

16 6 9 9 106 

17 8 9 11 89 

18 9 9 11 124 

19 11 11 18 124 

20 11 9 18 106 

21 11 9 25 115 

22 7 13 25 134 

23 8 11 18 167 

24 6 11 18 167 

25 6 34 13 167 

26 6 9 15 167 

27 9 11 25 167 

28 11 11 25 144 

29 9 45 124 

30 11 58 144 

31 8 58 

Total 292 291 533 2802 

Mean.... 9.42 10.4 17.2 93.4 

Max 13 34 58 167 

Min....... 6 6 6 11 

Acre-ft. 579 578 1060 5560 



Or—lL at Kyoiui for 1917. 
AltltiUU, 5^9 reet Abore 



May 

144 
238 
254 
254 
290 
350 
350 
330 
330 
350 
415 
515 
515 
515 
580 
650 
650 
615 
580 
650 
688 
810 
650 
615 
580 
515 
515 
490 
440 
415 
440 

14633 
472 
810 
144 

29000 



June 
490 
465 
415 
415 
415 
370 
330 
350 
415 
580 
615 
515 
490 
515 
580 
768 
900 
990 
945 
900 
900 
945 

1090 
945 
990 
990 
990 
900 
900 
990 



21103 

703 

1090 

330 

41800 



July 
865 
725 
580 
515 
515 
580 
580 
515 
580 
580 
688 
650 
515 
580 
465 
440 
415 
392 
392 
415 
415 
392 
370 
370 
370 
330 
330 
310 
310 
370 
370 

14914 
481 
855 
310 

29600 



Aug. 
254 
238 
208 
193 
193 
167 
180 
167 
167 

•156 
156 
144 
144 
144 
124 
124 
124 
124 
124 
124 
144 
144 
115 
106 
106 
98 
89 
167 
144 
134 
124 

4626 

149 

254 

89 

9X60 



Sept. 
89 
81 
73 
81 
89 
89 
106 
89 
73 
73 
60 
68 
89 
89 
81 
89 
81 
73 
68 
60 
60 
48 
48 
37 
37 
42 
37 
29 
23 
29 



■•a :l«v*l 

Oct. Nov. 



1991 

66.4 

106 

23 

3950 



23 

23 
21 
19 
19 
19 
19 
19 
19 
22 
23 
23 
23 
19 
19 
19 
18 
19 
15 
23 
19 
21 
19 
23 
19 
19 
19 
23 

9 

18 

29 

622 

20.1 

29 

9 
1240 



29 
19 
19 
19 
16 
16 
16 
16 
13 
13 
15 
18 
16 
19 
19 
19 
16 
13 
12 
14 
16 
19 
19 
18 
16 
16 
16 
13 
16 
19 

'504 

16.8 

29 

13 

1000 



Dec. 

16 

16 

13 

10 

6 

8 

8 

10 

8 

10 

16 

19 

19 

21 

19 

18 

16 

18 

19 

18 

16 

16 

13 

13 

13 

13 

14 

14 

16 

18 

16 

450 

14.5 

21 

6 

892 



Drainage Area, 



Disoharire of 8t. Train Blver at Ziyoiui for 1918. 

, 209 Bqnare mies. Altitude, 5,349 7eet AlKive Sea KeveL 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 ........ 

11 

12 , 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.— 

Max 

Mln 

Acre-ft. 



Jan. 
13 
15 
15 
15 
12 
12 
8 
11 

ro 

8 

6 

6 

8 

15 

15 

15 

12 

12 

12 

15 

13 

12 

12 

12 

12 

12 

12 

12 

16 

12 

10 

369 

11.9 

15 

6 

732 



Fteb. 

11 

12 

12 

12 

13 

12 

8 

8 

10 

12 

15 

15 

15 

11 

10 

6 

6 

6 

6 

6 

6 

12 

.15 

12 

12 

13 

13 

15 



304 

10.9 

15 

6 

605 



Unless otherwise 



Mar. 
18 
16 
13 
15 
15 
15 
15 
15 
15 
18 
18 
18 
18 
18 
13 
12 
16 
15 
15 
15 
18 
16 
15 
18 
18 
20 
30 
26 
20 
18 
23 
532 
17.2 
30 
12 

1060 
noted, 



Apr. 
30 
30 
23 
23 
23 
18 
20 
23 
26 
34 
34 
38. 
48 
59 
78 
59 
48 
38 
43 
38 
43 
48 
48 
48 
59 
59 
72 
59 
59 
59 



1287 

42.9 

78 

18 

2550 



May 

65 

69 

85 

100 

100 

109 

118 

118 

118 

118 

109 

92 

100 

85 

85 

118 

127 

127 

127 

172 

172 

172 

215 

267 

267 

267 

285 

305 

285 

325 

325 

5017 

162 

325 

59 

9960 



June 

347 

249 

285 

285 

370 

370 

418 

525 

557 

856 

942 

900 

1255 

1255 

1147 

942 

90O 

942 

812 

995 

1367 

1485 

1367 

1147 

995 

771 

658 

497 

497 

370 



July 

347 
370 
370 
444 
470 
444 
418 
470 
418 
418 
418 
370 
418 
590 
370 
590 
525 
394 
185 
418 
325 
305 
267 
249 
232 
215 
200 
185 
172 
160 
149 

10906 
352 
590 
149 

21600 



all discharges 



23506 

784 

1485 

249 

46600 

are in cubic feet per 



Aug. 
172 
186 
160 
172 
249 
215 
249 
185 
160 
137 
118 
137 
137 
160 
118 
118 
109 
370 
137 
118 
100 
100 
92 
85 
92 
100 
118 
118 
118 
109 
109 
4547 
147 
249 
85 
9040 



Sept. 

100 

59 

66 

100 

109 

72 

118 

100 

100 

92 

' 85 

72 

65 

85 

92 

127 

118 

100- 

92 

85 

78 

65 

65 

72 

85 

100 

85 

78 

72 

72 



2608 

86.9 

127 

59 

5170 

second. 



Oct. 

65 

69 

66 

59 

148 

137 

118 

100 

100 

100 

118 

118 

100 

65 

85 

85 

85 

92 

85 

78 

72 

65 

59 

38 

38 

30 

32 

34 

40 

40 

36 

2346 

75.7 

148 

30 

4650 



Nov. 
38 
34 
32 
32 
30 
32 
34 
21 
23 
41 
29 
30 
41 
22 
23 
23 
16 
22 
30 
30 
13 
14 
12 
11 
12 
15 
13 
16 
16 
16 

'7'2d 

24.0 

41 

11 

1430 



Dec. 

17 
18 
21 
23 
16 
15 
13 
11 
10 
10 

8 
11 
11 

9 
13 
15 
15 
13 
12 
15 
13 
13 
13 
12 
13 
13 
13 
13 
13 
13 
13 
418 
16.7 
23 

8 
1080 
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BIG THOMPSON RIVER NEAR DRAKE 

Location. — In Sec. 2, T. 5 N., R. 71 W., at highway bridge No. 7 in 
Big Thompson Canyon, 200 yards below Loveland dam and 1^ miles 
east of Drake, in Larimer County. Nearest tributary, North Pork, enters 
at Drake. 

Drainage Area. — 274 square miles (measured on topographic maps). 

Records Available. — Septemher 18, 1917, to September 30, 1918. 

Gage. — Bristol pressure gage attached to left bridge abutment. 

Discharge Measurements. — ^Made from single span bridge. 

Channel and Control. — Channel is pool in which several feet of silt 
are deposited and scoured out; control 50 feet downstream at rapids of 
compact gravel; practically permanent. Banks not subject to overflow. 

Ice. — Stage-discharge relation seriously affected by ice. Winter 
measurements made at section one-half mile upstream. - 

Extremes of Discharge. — Data too few. 

Diversions. — Court decrees for diversions of 23 second-feet from 
river above station and 2277 second-feet below, also decrees for storage 
of 81,000 acre-feet below station. 

Regulation. — Alternate melting and freezing of mountain snow dur- 
ing spring causes diurnal fluctuation of discharge. No artificial regula- 
tion. 

Co-operation. — Field data furnished by City of Loveland. Check 
measurements made by United States Geological Survey. 

Accuracy. — Stage-discharge relation permanent ; affected by ice dur- 
ing December. Rating curve well-defined. Operation of recording gage 
fairly satisfactory until June 5, after which date chain gage readings 
only available. Daily discharge ascertained by applying to rating table 
mean daily gage heights obtained by inspection of gage height graph. 
Results good. 



CACHE LA POUDRE RIVER AT MOUTH OP CANON, NEAR FORT COLLINS 

Location. — In Sec. 15, T. 8 N., R. 70 W., 3 miles below the intake 
of the Fort Collins waterworks, 12 miles above Fort Collins ; half a mile 
above mouth of Lewstone Creek. 

Records Available. — March 15, 1884, to October 15, 1901 ; February 
3, 1910, to November 30, 1918. 

Drainage Area. — 1,060 square miles. 

Gage. — An automatic recording gage installed November 30, 1909. 
No information available concerning the gage used 1884 to 1901. 

Channel. — Permanent. 

Discharge Measurements. — Made from car and cable. 

Winter Flow. — Ice causes backwater during the winter months. 

Regulation. — The flow is regulated by the Chambers Lake and Hal- 
ligan Reservoirs and by ditches diverting water from the headwaters 
of the Laramie and Grand Rivers and Michigan Creek across the divide. 

Diversions. — There are court decrees for the diversion of 614 second- 
feet above this station. 
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NINETEENTH BIENNIAL REPORT 



Day 
1.... 
2.... 
3.... 

4 

1.2 

1 .... 

8.... 

9,.., 
10 .... 
11 ..., 

12 .... 

13 .... 

14 .... 

15 .... 

16 .... 
17 .... 

18 .... 

19 .... 

20 .... 

21 .... 

22 .... 

23 .... 

24 .... 

25 .... 

26 .... 

27 .... 

28 .... 

29 ... 

30 .... 

31 -. 



DisoliMV* Of Bl|r Thompson mir^r Voar Drako for 1917. 
X>raliiMr* AMft, 306 Sanar* Kite*. jQtltnd*, root AboTO 8oa ILovoL 

Jan. Feb. Mar. Apr. May June July Aug. Sept. 



Total 
Mean.... 

Max 

Min 

Acre-ft. 



24 



22 



89 



26 



26 



629 



230 



178 



106 
98 
93 
89 
85 
80 
80 
89 
80 
76 
72 
61 
61 

1070 

82.3 

106 

61 

2120 



Oct. 


Nov. 


Dec. 


61 


44 


. 34 


61 


42 


30 


57 


42 


31 


54 


40 


23 


52 


38 


24 


52 


38 


24 


46 


40 


23 


52 


40 


24 


49 


36 


24 


46 


34 


25 


44 


30 


26 


46 


31 


27 


44 


30 


28 


42 


32 


29 


42 


- 36 


30 


38 


36 


31 


38 


30 


82 


35 


24 


33 


30 


29 


33 


29 


34 


33 


28 


38 


33 


27 


34 


33 


26 


32 


32 


25 


31 


30 


24 


30 


30 


24 


31 


30 


30 


31 


- 29 


35 


24 


28 


40 


30 


32 


49 


34 


30 


49 




26 


1275 


idid 


897 


41.1 


34.0 


28.9 


61 


44 


34 


24 


24 


23 


2630 


2020 


1780 



XMsoliarir* of Bl|r Thompson BlTor Near Brako for 1918. 
T>rtdDMg% Aroa, 305 Sqnaro Milos. Altltndo, 7oot AlKiTe Boa KotoL 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


1 


28 




36 


27 


102 


2 


27 






27 


109 


3 


26 






27 


131 


4 








26 


167 


5 




19 




26 


179 


6 








26 


194 


7 








25 


230 


8 


16 






26 


242 


9 








26 


225 


10 








30 


232 


11 








34 


201 


12 








42 


183 


13 








51 


171 


14 








66 


179 


15 








73 


194 


16 








59 


252 


17 








61 


282 


18 








42 


306 


19 




20 




48 


291 


20 






25 


57 


312 


21 






23 


64 


402 


22 


18 




22 


66 


470 


23 






23 


66 


480 


24 






26 


73 


480 


25 






31 


77 


485 


26 






30 


84 


495 


27 






37 


96 


506 


28 






28 


97 


516 


29 






28 


98 


527 


30 






27 


99 


537 


31 






27 




548 


Total 








l'6'6'9 


9628 


Mean.... 


18.0 


19.0 


2"8.0 


53.6 


311 


Max 








99 


548 


Mln 








25 


102 


Acre-ft. 


1110 


1060 


1720 


3190 


19100 



June 
460 
432 
470 
543 
630 



July 
392 



Aug. Sept. Oct. 



Nov. 



870 
1190 



279 



201 



1310 



96 



291 



1310 
1310 



870 
'485 



54 



309 



322 



Unless otherwise noted, all discharges are In cubic feet per second. 



Dec. 
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Disoliarflre of Cache la Pondre at Canon, Month of Canon, for 1917. 
DrainaiT* Area, 1,060 8q,1iare Itlles. Altitude, 5,070 Feet Above Sea Kevel. 



Day 


Jan. Feb. Mar. 


Apr. 


May 


June 


July 


Augr- 


Sept. 


Oct. 


Nov. 


Dec. 


1. 




55 


180 


2340 


4300 


810 


285 


125 


126 


50 


2 




35 


300 


2200 


3840 


635 


310 


125 


125 


50 


3 




26 


350 


2060 


3660 


698 


310 


125 


125 


45 


4 




24 


375 


2200 


3480 


560 


395 


110 


125 


45 


5 




32 


430 


2270 


2870 


560 


395 


no 


110 


46 


6 




62 


300 


2130 


2870 


525 


425 


110 


86 


40 






55 


325 


2060 


2410 


490 


490 


110 


75 


40 


8 




55 


300 


2200 


2710 


425 


490 


125 


85 


40 


9 




70 


278 


2710 


2480 


425 


426 


110 


65 


40 


10 




90 


255 


3840 


2410 


395 


395 


110 


65 


40 


11 




90 


490 


6000 


2560 


365 


395 


110 


65 


45 


12 




90 


695 


4600 


2480 


366 


395 


98 


65 


55 


13 




115 


695 


4210 


2340 


425 


396 


98 


65 


60 


14 




115 


730 


4020 


2200 


395 


365 


110 


58 


60 


15 




130 


1240 


4120 


2060 


338 


365 


110 


65 


60 


16 




115 


1790 


4210 


*1860 


338 


396 


98 


66 


&5 


17 




115 


1990 


4400 


1660 


366 


396 


98 


65 


70 


18 




115 


2060 


5000 


1420 


338 


260 


98 


58 


75 


19 




130 


1990 


4800 


1300 


338 


196 


85 


50 


86 


20 


• 


115 


2130 


6000 


1480 


365 


176 


98 


75 


100 


21 




145 


2410 


6200 


1360 


285 


176 


110 


75 


100 


22 


..^.. ...... ...... 


215 


2060 


5300 


1300 


260 


176 


110 


65 


100 


23 




278 


1860 


6800 


1240 


238 


158 


110 


58 


110 


24 




300 


1790 


5200 


1420 


260 


168 


98 


65 


100 


25 




300 


1990 


5400 


. 1300 


260 


158 


98 


76 


90 


26 




325 


2560 


4800 


1190 


238 


140 


110 


76 


100 


27 




350 


2340 


5000 


1190 


238 


140 


110 


65 


105 


28 


70 


180 


2060 


4400 


1090 


365 


140 


126 


50 


109 


29 


70 


145 


1920 


4500 


1090 


366 


140 


140 


46 


110 


30 


.!. 90 


145 


1920 


4900 


990 


310 


140 


125 


50 


100 


31 


90 




2340 




900 


285 




140 




100 


Total 




46i7 


40148 


119866 


63443 


12159 


8779 


3439 


2239 


2234 


Mean.... 




134 


1290 


4000 


2050 


392 


292 


111 


74.6 


72.1 


Max 




350 


2560 


5800 


4300 


810 


490 


140 


125 


110 


Mln 




24 


180 


2060 


900 


238 


140 


85 


45 


40 


Acre-ft 




7970 


79300 


238000 


126000 


24100 


17400 


6820 


4440 


4430 




Disoharflre of Cache la Pondre Biver at Month of Canon for 1918. 








Drainagre Area, 1,000 


Square MUes. Altitnde 5,070 Feet 


Above 


Sea Kevel. 




Day 


Jan. Feb. Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 




70 


202 


1410 


1200 


326 


300 


85 


85 




2 




74 


220 


1300 


1200 


325 


300 


83 


85 




3 




72 


220 


1460 


1100 


350 


' 325 


85 


90 




4 




70 


248 


1690 


1200 


350 


350 


88 


90 




5 




69 


285 


1810 


1160 


375 


350 


92 


85 




6 




64 


360 


1940 


1060 


375 


350 


147 


98 




7 




70-^ 


470 


2260 


1050 


400 


325 


125 


75 




8 




75 


470 


2400 


1050 


325 


275 


103 


58 




9 




68 


470 


2620 


1000 


300 


210 


93 


58 




10 




69 


440 


2840 


2400 


260 


186 


90 


75 




11 




77 


410 


3150 


2060 


250 


140 


96 


85 




12 ■ 




81 


385 


3150 


1520 


260 


128 


95 


69 




13 




105 


285 


3150 


1300 


275 


113 


90 


65 




14 




144 


240 


3230 


1100 


270 


110 


90 


69 




15 


39 


202 


360 


3480 


1100 


275 


131 


88 


69 




16 




185 


566 


3740 


1050 


250 


150 


81 


65 




17 




168 


710 


3650 


1150 


230 


150 


80 


58 




18 




168 


790 


3310 


1000 


210 


140 


80 


53 




19 




168 


870 


2840 


870 


250 


125 


80 


75 




20 




164 


870 


3650 


710 


210 


113 


80 


75 




21 




168 


910 


3650 


670 


192 


110 


80 


5» 




22 




178 


910 


,2920 


670 


192 


102 


80 


68 




23 




154 


1000 


2690 


600 


192 


81 


79 


58 




24 




150 


1150 


2760 


636 


210 


77 


79 


62 




25 




150 


1360 


2400 


566 


230 


86 


79 


66 




26 




164 


1520 


2200 


495 


276 


100 


. 77 


62 




27 


64 


185 


1460 


1870 


430 


275 


105 


75 


58 




28 


68 


185 


1630 


1690 


375 


250 


107 


81 


60 




29 


69 


185 


1870 


1460 


375 


275 


105 


81 


60 




30 


62 


202 


1870 


1300 


375 


275 


103 


79 


60 




31 


64 




1690 




325 


300 




86 






Total 


327 


3*884 


24240 


766'2d 


29775 


8531 


5'2'4'6 


2725 


2084 





Mean.... 


66.4 


129 


782 


2530 


960 


275 


176 


88 


69.5 




Max 




202 


1870 


3740 


2400 


400 


36(r 


147 


98 




Mln 




64 


202 


1300 


325 


192 


77 


75 


53 




Acre-ft. 


649 


7680 

« 


48100 


151000 


69000 


16900 


1041S 


5410 


4140 





Unless otherwise noted, all discharges are in cubic feet per second. 
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CACHE LA POUDRE RIVER AT MOUTH 

Location. — ^About three miles below Qreeley and one-half mile above 
mouth. 

Records Available.— March 24, 1903, to October 31, 1903 ; July 20, 
1904, to November 30, 1904 ; February 1, 1914, to December 8, 1918. 

Qage. — The vertical staff gage used since 1914 was replaced April 
4, 1916, by a slope gage on the right bank directly opposite the old gage, 
but reading 2.50 feet lower. A Bristol automatic gage was also installed 
on this date. 

Discharge Measurements. — By wading at low stages and from high- 
way bridge about one mile abote at high stages. 

Diversions. — ^Below all diversions on this stream. 

Accuracy. — ^Low water measurements are good, but high water 
measurements are subject to error on account of poor conditions at the 
highway bridge. 

Co-operation. — During 1916 station was maintained in co-operation 
with the Colorado Experiment Station. 



NORTH PLATTE RIVER NEAR NORTH GATE 

Location. — In Sec. 11, T. 11 N., R. 80 W., at hijghway bridge on 
Interstate Highway, 6 miles south of Colorado- Wyoming line and 6 miles 
northwest of North Qate, in Jackson County. Three small tributaries. 
Camp, Three-Mile, and Six-Mile Creeks, enter North Platte between sta- 
tion and state line. These have very little flow except spring run-off. 

Drainage Area. — 1,440 square miles. 

Records Available.— May 23, 1915, to September 30, 1918. 

Gage. — ^Vertical staff located ,at downstream side of center pier. 

Recording gage installed April 8, 1918. 

Discharge Measurements. — Made from two-span bridge during high 
water, and by wading at low stages. 

Channel and Control.— Channel composed of sand, gravel, and small 
boulders; control located 200 feet downstream at small rapids which 
shift slightly. Banks not liable to overflow. 

Ice. — Discharge relation seriously affected by ice; observations dis- 
continued during winter months. 

Diversions. — There are court decrees for diversions of 3,060 seeond- 
feet from the North Platte and tributaries in Colorado. 

Regulation. — ^None. 

Accuracy. — Results excellent. 

Co-operation. — Station maintained by the United States Geological 
Survey, from which records were obtained. 
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DisoliMV* of Oaclie la Pondr* at MontlL for 1917. 

..Dralaar* Ar«a, B^iiaM Hues. AltitiUU, 4,664 7eet Abore 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. 

1 144 109 109 114 114 2000 2100 98 47 

2 144 109 109 122 131 2000 2030 68 47 

3 144 102 102 114 148 2100 1360 54 47 

4 144 102 96 l06 148 2540 938 40 47 

5 144 102 109 106 148 2240 747 47 47 

6 137 95 109 98 176 2170 653 40 54 

7 137 109 95 98 185 2120 582 40 54 

8 130 109 109 106 185 2080 290 47 64 

9 137 109 109 106 194 2000 267 98 54 

10 130 116. 109 114 185 2000 234 98 54 

11 130 ll6 109 166 166 2000 157 106 54 

12 130 109 119 176 148 2200 842 114 61 

13 123 130 114 140 148 2400 617 106 68 

14 ...:..., 123 123 114 131 131 2300 290 148 68 

15 12) 130 114 122 83 2200 267 68 68 

16 116 124 98 114 256 2100 234 54 82 

17 116 118 98 106 997 2390 194 54 102 

18 109 112 114 98 1260 2400 131 54 116 

19 109 106 148 98 1340 2400 68 54 123 

20 109 98 157 98 1360 2100 61 54 116 

21 102 114 166 98 1470 1970 54 54 109 

22 102 130 148 114 1790 1970 47 47 109 

23 95 123 131 114 1860 2400 54 40 109 

24 95 109 131 106 1630 4220 47 47 109 

26 95 109 131 98 1580 3600 47 47 95 

26 95 123 114 98 1810 4220 54 47 102 

27 95 116 114 98 1920 2870 64 40 109 

28 95 116 122 114 2000 2620 54 40 102 

29 95 122 148 I860 2030 61 47 95 

30 95 122 140 1840 1970 114 47 109 

31 102 114 1800 114 47 

Total 3645 3168 3665 3461 27063 71610 12762 1945 2411 

Mean.-.. 118 113 118 115 873 2390 412 62.7 80.4 

Max 144 130 166 . 176 2000 4220 2100 148 123 

Min 96 95 95 98 83 1970 47 40 47 

Acre-ft. 7260 6280 7260 6840 63700 142000 25300 3860 4780 



8ea KeTeL 



Oct. 


Nov. 


Dec. 


136 


182 


134 


150 


176 


133 


157 


175 


136 


192 


169 


136 


199 


162 


134 


207 


162 


136 


199 


162 


133 


191 


162 


120 


223 


162 


122 


238 


162 


127 


197 


159 


126 


189 


157 


130 


189 


155 


129 


189 


152 


12^ 


180 


150 


131 


180 


147 


130 


173 


144 


133 


159 


143 


133 


166 


140 


136 


165 


137 


138 


165 


134 


141 


165 


130 


141 


165 


130 


138 


165 


127 


137 


159 


127 


146 


159 


127 


176 


166 


130 


166 


166 


130 


156 


168 


134 


150 


176 


134 


145 


182 




135 


5614 


4'46d 


4254 


178 


149 


137 


238 


182 


176 


136 


127 


120 


10900 


8870 


8420 



Disoharffo of Caclio la Poudre at MontlL for 1918. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

« 

lu 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Jan. 



124 
i^6 
117 
110 
115 
118 
121 
122 
124 
124 
131 
142 
143 
138 
143 
lit 
163 
156 
150 
146 
136 
133 
139 

3027 

132 

166 

96 

6020 



Feb. 
161 
132 
133 
139 
139 
139 
139 
139 
139 
139 
139 
139 
146 
146 
140 
135 
164) 
162 
126 
126 
128 
140 
160 
160 
160 
135 
143 
139 



3966 
141 
161 
126 

7830 



Mar. 
136 
150 
163 
154 
153 
160 
139 
129 
128 
125 
125 
121 
118 
118 
111 
107 
107 
108 
110 
112 
111 
111 
110 
110 
107 
104 
100 
101 
101 
105 
100 

3724 
120 
163 
100 

7380 



Apr. 

97 

90 

98 

101 

108 

129 

129 

121 

118 

117 

113 

113 

113 

114 

139 

164 

135 

119 

111 

111 

111 

111 

107 

108 

103 

88 

84 

86 

82 

74 



3294 

110 

164 

74 

6550 



May 

78 

76 

66 

71 

64 

64 

60 

50 

48 

47 

45 

44 

43 

42 

42 

41 

40 

40 

39 

38 

38 

36 

38 

38 

38 

47 

60 

261 

289 

298 

284 

2446 

789 

298 

36 

4850 



June 

173 

118 

79 

62 

61 

69 

97 

114 

126 

352 

610 

848 

876 

876 

988 

1280 

1070 

904 

740 

506 

1040 

1320 

1610 

1320 

1130 

988 

848 

688 

506 

362 



19750 

658 

1610 

69 

392t)0 



July 

222 

112 

48 

52 

68 

66 

56 

46 

46 

362 

494 

178 

149 

338 

253 

302 

468 

597 

532 

446 

506 

362 

374 

314 

338 

302 

302 

326 

244 

145 

94 

8132 

262 

597 

46 

16100 



Aug. 
80 
53 
48 
46 
44 
66 
100 
90 
73 
68 
66 
54 
46 
44 
42 
63 
70 
72 
7.0 
69 
72 
74 
72 
72 
73 
73 
72 
68 
68 
68 
69 

2034 

65.6 

100 

42 

4030 



Sept 
70 
70 
68 
73 
83 
106 
124 
141 
144 
141 
146 
156 
154 
140 
128 
138 
159 
167 
161 
146 
135 
126 
116 
112 
105 
110 
127 
165 
188 
185 



Oct. Nov. 



3883 

129 

188 

68 

7680 



183 
190 
190 
190 
192 
194 
190 
176 
176 
186 
190 
186 
179 
181 
183 
192 
•192 
203 
203 
208 
212 
203 
203 
194 
192 
199 
199 
194 
190 
186 
186 
6939- 
192 
212 
176 
11800 



190 
185 
181 
172 
165 
166 
172 
174 
163 
156 
151 
146 
141 
141 
141 
141 
141 
115 
100 
107 
107 
122 
122 
122 
126 
125 
122 
125 
132 
135 

4*284 
148 
190 
100 

8510 



Dec. 
138 
135 
135 
135 
135 
138 
138 
138 



Unless otherwise noted, all discharges are in cubic feet per second. 
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DisohMff* of Vortli FlAtto BiTvr naar Worth Oa1}» tor 1917. 
Dralaaffo Aroa, 1,440 B^iuura Xllos. Altltndo, 7,eoo 7e«t Above Boa ZiotoI. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 :.. 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

MIn 

Acre-ft. 



Jan. 



Feb. Mar. Apr. May June July Augr. Sept. Oct. 



Nov. 



Dec. 







1300 


2220 


3590 


875 


275 






1250 


2110 


3590 


820 


250 






1250 


1780 


3460 


755 


226 






1250 


1670 


3460 


705 


212 






1150 


2000 


3330 


640 


203 






1050 


2000 


2940 


600 


208 






1050 


1670 


2820 


550 


235 






1050 


1780 


2720 


520 


260 






1150 


2000 


2530 


510 


226 






1350 


2700 


2420 


505 


221 






1400 


3200 


2300 


505 


212 






1560 


2700 


2180 


470 


230 







1780 


2940 


2040 


470 


230 






2010 


3330 


1910 


505 


230 






2970 


3460 


1820 


* 470 


212 






3680 


3460 


1660 


470 


208 




»••••• 


4460 


3720 


1570 


4ro 


194 






4840 


4110 


1440 


400 


172 




l'8"90 


4840 


4240 


1380 


400 


167 




1780 


4580 


4500 


1360 


400 


167 




1450 


4460 


4370 


1340 


370 


162 




2010 


3940 


4240 


1310 


340 


162 




2850 


3160 


4110 


1230 


310 


165 




3350 


2730 


4110 


1170 


280 


165 




3350 


2610 


4110 


1110 


260 


180 




3090 


2490 


4110 


1050 


230 


180 




2970 


2490 


3980 


985 


226 


190 




2250 


2130 


3850 


935 


245 


190 




1890 


2010 


3720 


920 


284 


190 




1350 


1890 
2130 


3590 


905 
890 


322 
304 


190 




282'3'6 


74010 


9"6f86 


60374 


14211 


6112 




2350 


2390 


3190 


1950 


458 


204 




3350 


4840 


4500 


3590 


875 


275 




1350 


1050 


1670 


890 


226 


162 




55900 


147000 


190000 


120000 


28200 


12100 



Dlsoliarro of Vortli Platte Biver near Vorth Oate for 1918. 
Dralaace Area, 1«440 Bgnare Idles. Altitude, 7,000 Feet Above Sea KeveL 



Day 

1... 
2... 
3... 
4... 
5... 
6... 
7... 
8... 
9... 
10... 

11 ... 

12 ... 
13... 
14... 
15... 
16... 
17... 

18 ... 

19 ... 

20 ... 
21... 
22... 
23... 
24... 
25 ... 
26... 
27... 
28... 
29... 
80... 
81... 



Jan. Feb. Mar. Apr. May June July 



Augr. 
312 



Sept. Oct. Nov. Dec. 











690 


203 














650 
















690 








. . .. — ^ 


535 
570 
535 




2480 


690 
610 
570 
570 










570 




2610 


570 











690 
810 




2610 
2350 


570 
730 








.'.... ...... 


900 
1090 

- 1240 

1240 

1090 
900 
900 






770 
810 

'900 




164 




• 


900 


1520 


3'5'30 


900 




157 






770 


1410 


3530 


810 




148 






650 


1410 


3810 


690 




141 






730 


1360 
1300 


3810 


650 
650 




133 
130 








1360 




610 


160 


151 








1410 




535 


154 


177 








«%•-•> 




380 
370 
350 
321 
312 
312 


148 
144 
138 
133 
130 
144 


200 
205 
205 
200 
191 
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LARAMIE RIVER AT GLENDEVEY 

Location. — At highway bridge one-eighth mile west of Glendevey in 
See. 36, T. 10 N., R. 76 W., in the Medicine Bow National Forest ; Mc- 
Intyre Creek enters a short distance below and Nunn Creek above. 

Records Available. — June 24, 1904, to October 31, 1905 ; August 18, 
1910, to September 21, 1918. 

Drainage Area. — 102 square miles. 

Qage. — ^Vertioal staff. 

Channel. — ^Permanent. 

Discharge Measurements. — ^Made from bridge during high water and 
by wading at ordinary stages. 

Winter Flow. — Ice causes backwater during the winter months. 

Diversions. — There are court decrees for diversions of 65 second-feet 
from Laramie River above the station and 749 second-feet from trib- 
utaries entering above. Of this latter amount 688 second-feet are for 
diversion into the Cache la Poudre basin. 

Accuracy. — Conditions are favorable for excellent results, and the 
estimates should be reliable. 



LARAMIE RIVER NEAR JELM, WYO. 

Location. — ^At highway bridge in Sec. 15, T. 12 N., R. 77 W., 4 miles 
south of Jelm postofiSce, one-fourth mile below the Colorado-Wyoming 
line. 

Records Available. — May 7, 1911, to September 30, 1918. From 
June 22, 1904, to October 31, 1905, a station was maintained at Decker's 
ranch, half a mile south of the state line. The records at the two sta- 
tions are practically comparable, as there are no tributaries nor diver- 
sions of any amount between. 

• 

Drainage Area. — 293 square miles. 

. Gage. — In 1911 an automatic recording gage was installed. This 
is referred to the same datum as the vertical staff used at first. 

Channel. — ^Practically permanent. 

Discharge Measurements. — Made from bridge. 

Winter Flow. — Ice causes backwater during the winter months and 
the records are discontinued. 

Diversions. — Between this station and that at Glendevey, Colo., 
there are court decrees for diversions of 236 second-feet from Laramie 
River and 204 second-feet from intervening tributaries. These diversions 
are all in Colorado. 

Accuracy. — Conditions are favorable- for accurate results, and the 
estimates should be excellent. 
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DiMliarff* of TiftramU Bdv«r at aaMid«T«y for 1917. 
Dnlaar* ArM» 102 Sgiuura VUUb, AltttiUU, 8,231 7o«t Abvw 

Day Jan. Feb. Mar. Apr. May June July Augr. Sept. 

1 527 149 62 

2 486 130 75 

3 374 140 62 

4 627 168 76 

5 548 140 62 

6 627 168 57 

7 466 140 68 

8 447 506 130 52 

9 760 486 149 62 

10 , „ _... 812 527 130 62 

11 922 489 96 68 

12 951 451 122 62 

13 980 413 104 46 

14 980 374 113 46 

15 1220 309 96 62 

16 1260 244 89 41 

17 1130 179 89 41 

18 1250 237 82 62 

19 1260 226 68 67 

20 1220 250 82 46 

21 1220 213 68 46 

22 1340 226 75 68 

23 1220 179 62 46 

24 1160 250 62 57 

25 1040 225 75 68 

26 894 190 75 46 

27.... 760 202 62 36 

28 638 190 68 46 

29 . 615 149 75 57 

30 615 158 75 28 

31 149 68 

Total 22529 10275 3130 1646 

Mean 980 331 101 54.9 

Max 1340 548 158 75 

Min 149 62 28 

Acre-ft 44700 20400 6210 3270 



8«» &«ToL 

Oct. Nov. 



36 
36 
28 
28 
28 
28 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
28 
36 
24 
24 
28 
24 
21 
24 
28 
805 

26.9 
36 
21 

1590 



24 
24 
28 
36 
24 
28 
24 
24 
28 
36 
24 
28 
36 
28 
28 
24 
36 
28 
24 
36 
24 
28 
24 
28 
28 
86 
28 
24 
24 
28 

840 

28.0 

36 

24 

1670 



Dec. 
24 



BimthBXg9 €it Trftranilii Blvor at CHoadervy for 1918. 
Drainaffo Ar«a, 102 Sgiiaro lUUs. Altitiide, 8,231 7o«t JLImto 8oa ZiOT*!. 



Day 

1... 

2... 

3... 

4... 

5... 

6... 

7... 

8... 

9... 
10 ... 
11... 
12... 
13... 
14... 

15 ... 

16 ... 
17... 
18... 
19... 
^0 ... 

21 ... 

22 ... 

23 ... 

24 ... 

25 ... 

26 ... 
27... 

28 ... 

29 ... 
30... 
31 ... 



Jan. Feb. Mar. 



Total 
Mean.... 

Max 

Mln 

Acre-ft. 



36 



Apr. 


May 


June 


July 


Augr. 


Sept. 


36 


96 


506 


168 


67 


28 


36 


113 


692 


190 


68 


36 


28 


190 


686 


237 


57 


28 


36 


190 


592 


168 


46 


28 


28 


149 


735 


149 


57 


28 


28. 


190 


506 


168 


46 


28 


36 


237 


894 


168 


46 


36 


36 


213 


894 


190 


46 


36 


28 


168 


894 


168 


57 


36 


36 


190 


1070 


149 


46 


28 


28 


149 


1010 


168 


46 


28 


36 


213 


894 


149 


67 


28 


57 


237 


1130 


190 


46 


28 


68 


237 


951 


149 


57 


28 


57 


213 


1130 


168 


46 


28 


36 


237 


638 


130 


46 


28 


36 


293 


786 


130 


57 


36 


46 


293 


894 


113 


46 


36 


36 


506 


894 


96 


46 


28 


36 


592 


592 


130 


36 


36 


46 


606 


638 


113 


. 46 


28 


36 


638 


686 


113 


46 




46 


686 


428 


82 


36 




36 


592 


506 


68 


36 




36 


548 


428 


68 


36 




46 


592 


357 


82 


28 




36 


638 


392 


68 


28 




57 


686 


293 


67 


36 


* 


68 


592 


264 


57 


36 




82 


735 


149 


68 


28 






638 




57 


36 




12'5'3 


11557 


•20'4'2'9 


4011 


1041 




41.8 


373 


681 


129 


33.6 




82 


735 


1130 


237 


68 




28 


96 


149 


57 


28 




2490 


22900 


40600 


7930 


2070 





Oct. Nov. Dee. 



X 



Unless otherwise noted, all discharges are in cubic feet per second. 
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msoluurg'e of TiftraTWle faiver .mar Jelm, Wyo., 
Dnlnao Ar**, ad3 Miuw* Itllos. Altitude, 7,730 Feet 

Day Jan. Feb. Mar. Apr. May June July Aug. 

1 154 512 2300 305 

2 141 512 2020 288 

8 154 576 1780 269 

J 128 728 1480 269 

§ 116 648 1480 232 

6 116 818 1480 218 

7 116 818 1390 202 

8 104 970 1310 202 

9 128 2.160 1090 186 

10 141 2460 1090 222 

11 168 2620 '1680 205 

12 183 2160 1090 146 

13 199 1900 818 * 146 

14 309 1900 728 146 

16 612 2300 685 146 

16 770 2460 583 136 

17 970 2300 518 111 

18 1030 2800 432 100 

19 1030 2460 487 111 

20 1030 2460 493 136 

21 1090 2620 437 149 

22 918 2800 386 149 

23 770 2970 339 149 

24 215 648 2800 470 149 

25 199 676 2970 416 149 

26 183 512 2970 470 161 

27 154 454 2620 391 166 

28 168 612 2300 367 166 

29 141 512 2160 284 114 

30 154 481 2300 305 114 

81 : 610 371 91 

Total 1214 14582 60072 27170 5323 

Mean 173 470 2000 876 172 

Max 215 1090 2970 2300 305 

Mln 141 104 512 284 91 

Acre-ft 2400 28900 119000 53900 10600 



for 1917. 

Above Sea KereL 

Sept. Oct. Nov. 

93 62 52 

93 62 62 

93 62 62 

93 52 62 

93 52 62 

93 52 52 

93 52 52 

93 52 52 

93 52 42 

93 52 52 

93 42 62 

82 42 72 

82 42 82 

82 42 62 

82 42 62 

82 42 62 

82 42 62 

82 42 62 

82 42 62 

82 42 

72 42 

72 42 

72 33 

72 24 

72 24 

62 33 

62 33 

62 42 

62 42 

62 52 
52 

2431 1379 1138 

81.0 44.5 59.9 

98 62 82 

62 24 . 42 

4820 2740 2260 



Dec. 



Dlsoliarffe of Karamie Blver near Jelm, Wyo., for 1918. 
Dlsdiarffe Area, 293 Sanare Itlles. Altitude, 7,730 Peet Above Sea KeveL 



Day Jan. Feb. Mar. Apr. 


May 


June 


July 


Aug:. 


Sept. 


1 


>•• •••..« .....a 


95 


1000 


315 


112 


46 


2 ^ 


■a* _■««•• «_.>* 


112 


940 


277 


124 


46 


3 





137 


1120 


259 


124 


67 


4 


■— • **■>«■ a***** 


184 


1080 


259 


125 


62 


5 


■•• ■**••_ ••••«■ 


245 


1060 


241 


127 


62 


6 


-•• ••-.•• ••-•.• 


281 


1180 


234 


130 


62 


7 


■«M •>*••• •*■■** 


319 


1390 


259 


134 


46 


8 


•• —••••• •••■•• 


307 


1320 


224 


140 


46 


9 





356 


1480 


241 


130 


80 


10 


■*■ ••••*• ***>*• 


355 


1580 


296 


124 


101 


11 


80 


336 


1680 


315 


115 


71 


12 


90 


316 


1790 


241 


106 


64 


13 


119 


296 


1790 


400 


107 


46 


14 


129 


285 


1790 


510 


108 


46 


15 :. 


137 


316 


1680 


347 


108 


54 


16 


137 


410 


1480 


296 


108 


62 


17 


112 


510 


1320 


315 


75 


74 


18 


90 


605 


1240 


259 


70 


66 


19 


90 


570 


1180 


224 


71 


62 


20 


90 


656 


1390 


208 


71 


60 


21 


90 


626 


1480 


241 


54 


60 


22 


90 


648 


1320 


234 


54 


62 


23 


90 


774 


960 


202 


54 


62 


24 ^ 


90 


1010 


910 


178 


62 


62 


26 


90 


1110 


766 


178 


62 


62 


26 


90 


1170 


570 


150 


62 


62 


27 


101 


1120 


510 


132 


62 


62 


28 


90 


1190 


400 


132 


54 


62 


29 


88 


1220 


364 


124 


46 


62 


30 


86 


1280 


336 


112 


46 


62 


31 


m 


' 1180 


•••*•« 


112 


46 




Total 


1979 


18015 


35104 


7515 


2811 


1831 


Mean 


99.0 


681 


1170 


242 


90.7 


61.0 


Max 


137 


1280 


1790 


510 


140 


101 


Min 


80 


95 


335 


112 


46 


46 


Acre-ft 


3930 


36700 


69600 


14900 


5580 


8680 



Oct. 



Nov. 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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BIO GRANDE DRAINAGE 
H. D. Amsley, Hydrographer 

RIO GRANDE AT THIRTY-MHiE BRIDGE^ NEAR CREEDE 

Location. — In the Rio Grande National Forest, about 30 miles south- 
west of Creede, in Sec. 13, T. 40 N., R. 4 W. ; a short distance above 
mouth of Squaw Creek. 

Records Available.-^une 18, 1909, to November 9, 1918. 

Drainage Area. — 163 square miles. 

Gage. — Staff gage. In still well. 

Channel. — Section is gradually filling in. 

Discharge Measurements. — Made from car and cable except during 
low stages, when they are made by wading. 

Winter Flow. — Ice causes backwater during the winter months and 
records are discontinued. 

Diversions. — So far as known, no water is diverted above the sta- 
tion. 

Artificial Control. — ^A short distance above the station the San Luis 
Valley Irrigation District has constructed the large Rio Grande reservoir 
which materially modifies the flow of the river ; also Lost Lake Reservoir. 

Accuracy. — Results considered good. 

Co-operation. — Station mailitained in co-operation with San Luis 
Valley Irrigation District. 

RIO GRANDE AT WASON, NEAR CREEDE 

Location. — In the Rio Grande National Forest, at a highway bridge 
in about Sec. 8, T. 41 N., R. 1 E., a quarter of a mile from Wason siding 
and 3 miles southeast of Creede. Nearest tributary. Willow or Goblin 
Creek, enters a short distance upstream. 

Records Available.— April 24, 1907, to November 30, 1918. ^ 

Drainage Area. — 689 square miles. 

Gage. — ^An automatic recording gage. 

Channel. — Practically permanent. 

Discharge Measurements. — Made from bridge. 

Winter Flow. — River frozen over during winter months ; ice causes 
backwater at gage. 

Reservoirs. — Daily, monthly and annual discharges modified by 
storage in the Rio Grande and Santa Maria Reservoirs, 30 miles above. 

Diversions. — There are no court decrees for diversions from the Rio 
Grande above this station, but for diversions of 39 second-feet from 
tributaries. 

Accuracy. — Good. 

Co-operation. — Maintained by the State Engineer in co-operation 
with the United States Forest Service. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



Day 

1 ... 

2 ... 

3 ... 

4 ... 
5... 
6... 
7... 
8.... 
9.... 

10 .... 

11 .... 

12 .... 

13 .... 

14 .... 

15 .... 

16 .... 

17 -. 

18 .... 

19 .... 

20 .... 

21 .... 



Discharge of Bio Orande BiTer at Thizty-ltUo Bridge for 1917. 
Dralaaff* Armm, 163 Bauaro BElUs. AltitudA, 9,380 7eet AboT* Sea £eT*L 



Jan. 
50 
50 
50 
50 
50 
50 
60 
50 



Feb. 
5 
5 
6 
5 
5 
5 
5 
6 
5 
5 
5 
5 
5 
5 
5 
6 
5 
5 
5 
5 
6 
5 
5 
6 
5 
5 
5 
5 



492 

16.9 

5D 

4 

978 



140 

5.0 

5 

6 

278 



Mar. 
5 
5 
6 
5 
5 
6 
5 
5 
6 
5 
6 
6 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
169 
5.5 
6 
5 
338 



Apr. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 



200 

6.7 

8- 

6 

399 



May 

92 

245 

276 

246 

216 

44 

8 

9 

8 

9 

8 

69 

216 

189 

110 

28 

10 

10 

10 

12 

12 

56 

310 

347 

347 

328 

328 

310 

292 

292 

292 

4728 

163 

347 

8 



June 

310 

310 

292 

292 

246 

246 

516 

739 

1040 

1480 

1770 

1770 

1770 

1770 

1770 

2810 

3000 

2810 

2660 

2760 

2690 

2760 

2760 

2690 

2690 

2690 

2690 

2690 

2690 

2690 



55269 

1840 

3000 

245 



9410 109000 



July 

2690 

2690 

2760 

2320 

1930 

1310 

1120 

1120 

1040 

770 

739 

739 

739 

. 739 

708 

708 

708 

540 

470 

470 

470 

470 

347 

328 

328 

328 

328 

328 

328 

328 

328 

28211 

910 

2690 

328 

66000 



Aug:. 

328 
310 
276 
347 
406 
406 
386 
328 
347 
406 
427 
427 
427 
448 
448 
427 
427 
427 
347 
328 
310 
310 
310 
260 
260 
260 
260 
260 
260 
260 
260 

10683 
346 
448 
260 

21200 



Sept. 
260 
260 
260 
260 
260 
260 
260 
189 
164 
164 
164 
164 
164 
164 
164 
162 
152 
162 
120 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 



4844 
161 
260 
101 

9680 



Oct. 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
101 
176 
260 
260 
260 
260 
260 
245 
246 
245 
246 

4577 
148 
260 
101 

9100 



Nov. 

245 

230 

216 

202 

189 

176 

176 

176 

164 

164 

164 

164 

152 

44 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 



2558 

85.3 

245 

6 

5080 



Dlsoliarffe of Bio Grande at Thlrty-BEIU Bridge for 1918. 
Dralnag'e Area, 163 Bauare Idles. Altitude, 9,380 7eet Above Sea Kevel. 



22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



Jan. 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
1 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

233 

7.52 
8 
7 

462 



Feb. 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 



224 

8.00 

8 

8 

444 



Mar. 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
248 
8.00 
8 
8 
492 



Apr. 

8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

46 

188 

146 

132 

145 

206 

260 

326 

326 

302 

302 

325 



2856 

96.2 

326 

8 

6660 



May 

326 

326 

348 

348 

348 

396 

529 

588 

500 

473 

473 

446 

372 

396 

421 

473 

629 

568 

688 

618 

618 

588 

618 

680 

713 

713 

680 

649 

618 

558 

600 

15989 
516 
713 
325 

31700 



June 

600 

500 

668 

618 

814 

924 

814 

680 

860 

1040 

1080 

1080 

1040 

1040 

1000 

962 

713 

473 

558 

618 

473 

529 

618 

500 

'421 

421 

421 

348 

260 

241 



20094 

670 

1080 

241 

39900 



July 

241 

241 

241 

281 

302 

302 

302 

302 

302 

/ 325 

348 

281 

241 

241 

222 

173 

97 

68 

68 

68 

68 

146 

222 

188 

173 

168 

132 

132 

281 

473 

618 

7236 

233 

618 

68 

14300 



Aug. 

588 

629 

473 

326 

222 

173 

146 

120 

120 

145 

145 

132 

132 

168 

168 

146 

168 

132 

132 

120 

206 

188 

158 

120 

108 

97 

97 

97 

108 

97 

97 

5624 

181 

588 

97 

11100 



Sept. 

86 

86 

97 

120 

108 

97 

86 

97 

145 

260 

302 

32 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 



1636 

51.2 

302 

1 

3060 



Oct. 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

132 

241 

86 

68 

241 

241 

241 

222 

222 

222 

68 

12 

6 

2 

2 

3 

3 

3 

3 

3 

3 

2044 

66.9 

241 

2 

4060 



Nov. 

38 

188 

188 

188 

173 

77 

26 

26 

26 



930 
103 



1836 



Dec. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
202^ 
6.5 
7 
6 
400 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
Reservoir gates opened April 19th. 
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NINETEENTH BIENNIAL REPORT 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

IB 

16 

17 

18 .-.:- 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

MIn 

Acre-ft. 



Jan. Feb. 



msoluurg'e «f Sio Onuid« BiTer at Wason tor 1917. 

700 841MM ]tU«8. Altitud*, 8,591 7eet A1mt« 

Mar. Apr. May June July Aug. Sept. 

156 392 1180 3930 1090 592 

133 624 1130 3600 1090 562 

122 691 1320 3300 958 562 

112 763 1600 3100 958 562 

133 691 1800 2700 1040 562 

144 692 1550 2510 958 632 

182 446 1960 2570 1000 532 

270 418 2570 2690 918 532 

250 392 3510 2630 839 446 

230 392 4280 2220 878 446 

270 474 4420 2120 958 446 

341 532 4420 2060 958 446 

316 726 4780 2010 1000 446 

270 1270 5080 1910 1000 474 

230 1750 5310 1800 958 474 

182 , 1750 5610 1750 958 446 

144 1800 5640 1700 958 418 

144 1910 5240 1550 958 418 

144 1750 5240 1550 918 418 

112 144 1320 5240 1600 800 366 

112 168 1040 5160 1510 763 341 

112 196 1000 4860 1510 726 341 

112 306 1320 4940 1410 691 366 

112 532 1270 4940 1220 656 366 ' 

112 691 1270 4940 1220 656 366 

112 763 1180 4860 1220 624 341 

122 592 1040 4710 1320 624 341 

133 503 1090 4640 1220 624 316 

156 446 1180 4490 1180 624 293 

230 366 1270 4280 1220 624 293 

230 1270 1180 592 

1656 86'4d 31613 m'i'oo 61510 26399 13d'4"4' 

138 285 1020 3990 1980 852 435 

230 763 1910 5610 3930 1090 592 

112 112 392 1130 1180' 592 293 

3280 17000 62700 237000 122000 52400 25900 



8ea KereL 

Oct. Nov. 



293 
293 
293 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
270 
250 
230 
250 
250 
250 
366 
392 
418 
418 
418 
392 
418 
418 
418 
9547 
308 
418 
230 



392 

366 

366 

341 

341 

316 

293 

293 

293 

270 

270 

270 

270 

250 

156 

122 

94 

80 

80 

74 

74 

69 

69 

69 

69 

69 

69 

69 

69 

69 

5*6*32 

188 

362 

69 



18900 11200 



Dec. 

69 

69 

69 

70 

70 

80 

85 

85 

80 

80 

85 

85 

90 

90 

95 

100 

110 

105 

109 

110 

115 

115 

110 

100 

100 

100 

100 

100 

100 

100 

100 

2876 

92.8 

115 

69 

5710 



Day 

1 ... 

2 ... 

3 ... 

4 ... 

5 ... 
6... 
7... 
8... 
9... 

10... 

11 ... 

12 ... 

13 ... 
14... 

15 ... 

16 ... 

17 ... 

18 ... 

19 ... 
20... 
21 ... 
22... 

23 ... 

24 ... 

25 ... 

26 ... 

27 ... 

28 ... 

29 ... 
30... 
31 



Diseluuve of Klo iGlraiiA« at Wason for 1918. 
DralnaiTtt Area, 700 Bqnaro Miles. Altltade, 8,591 Feet Above Sea ^eveL 



Jan. Feb. 

100 90 

100 90 

100 90 

100 85 

100 85 

100 86 

100 85 

95 85 

95 85 

96 85 
95 85 
95 90 
95 90 
95 90 
95 90 
95 90 
95 90 
95 90 
90 90 
90 90 
90 90 
90 90 
90 95 
90 95 
90 95 
90 96 
90 95 
90 95 
90 
90 
90 

Total 2915 2510 

Mean.-. 94.0 89.6 

Max lOO 95 

Min 90 85 

Acre-ft. 5780 4980 



Mar. Apr. May June July Aug. Sept. Oct. Nov. 

100 180 562 1020 700 940 450 194 145 

100 168 562 1070 700 940 425 194 134 

100 156 662 1430 739 940 400 180 224 

110 156 664 1530 778 899 450 180 274 

110 144 700 1530 818 818 400 180 293 

115 156 778 1990 858 778 354 180 293 

115 168 899 1990 899 739 354 180 194 

120 145 982 1730 899 664 333 180 168 

126 168 982 1730 899 628 504 180 168 

126 180 899 2160 899 664 1260 168 180 

125 194 858 2220 858 628 1070 168 180 

124 208 818 2110 778 595 700 333 168 

145 208 778 2050 778 695 450 400 156 
134 208 899 2000 739 739 425 208 150 
124 208 1110 2000 739 818 377 274 145 
134 194 1340 1780 739 739 377 333 124 
134 180 1290 1580 664 700 333 364 114 

146 168 1430 1290 533 595 312 377 124 
145 168 1530 1250 450 595 293 377 124 

145 257 1630 1290 425 664 274 377 134 

146 312 1630 1290 400 700 257 377 124 
145 312 1430 1340 425 700 240 224 114 
145 312 1530 1390 533 664 240 194 114 
166 354 1730 1340 604 628 240 168 124 
156 425 1730 1110 504 596 224 156 124 
156 504 1680 1070 460 . 504 224 156 124 
156 533 1580 1020 425 477 224 145 120 
156 533 1480 940 450 450 208 146 120 
166 533 1340 739 504 450 208 134 120 
194 562 1250 700 739 450 208 145 120 
194 1110 858 450 145 

4234 7994 35663 44689 20684 20746 11814 7006 4572 

137 266 1150 1490 667 669 394 226 152 

194 562 1730 2220 899 940 1260 377 293 

100 144 562 700 400 450 208 134 114 

8420 15800 70700 88700 41000 41100 23400 13900 9040 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
Discharge estimated January 1st to March 11th. 
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RIO GRANDE NEAR DEL NORTE 

Location. — At highway bridge in about Sec. 30, T. 40 N., R. 5 B., 6 
miles west of Del Norte, a short distance below the mouth of Wolf Creek. 
From October 11, 1889, to November 30, 1906, a station was maintained 
about 4 miles below the present station and just above Los Pinos Creek. 
The flow at the two points is comparable, if a few small ditches are dis- 
regarded. 

Records Available.— May 16, 1908, to November 30, 1918. 

Drainage Area. — 1,400 square miles. 

Gage. — Automatic recording gage. The gage is referred to the same 
datum as was the chain gage installed May 16, 1908. . 

Channel. — Slightly shifting at sides from silt deposition at low 
water. 

Discharge Measurements. — Made from bridge. 

Winter Flow. — River is frozen over during the winter months. 

Reservoirs. — Daily, monthly and annual discharges modified by 
storage in Beaver Park, Santa Maria and Rio Grande Reservoirs. 

Diversions. — There are court decrees for diversions of 101 second- 
feet from the Rio Grande between the Creede station and Del Norte, and 
for diversions of 162 second-feet from intervening tributaries. 



RIO GRANDE AT ALAMOSA 

■s 

Location. — At Concrete road bridge in Alamosa, one-third of a mile 
above D. & R. G. Railroad bridge, where station was originally estab- 
lished in 1894, discontinued in 1895, and re-established in 1912. The flow 
at the two points is comparable, except for one small ditch diversion. 
Records initiated by State of Colorado April 19, 1914. 

Records Available. — Discharge measurements and gage heights Sep- 
tember 24, 1894, to December 31, 1895. Miscellaneous measurements, 
1903 and 1910. Daily discharges May 15, 1912, to November 30, 1918. 

Drainage Area. — Not measured. 

Gage.— An automatic recording gage. 

Channel. — ^^Shifting sand. 

Discharge Measurements. — From Concrete road bridge at high water 
and by wading at low water. 

Winter Flow. — Ice cover forms during winter months. 

Diversions. — Below all but one of the large diversions from the Rio 
Grande. 
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DlsoliMVw ot Bio OranO* BiTvr at Del »ort« for 1917. 
X>m]iare Ar«», 1,400 84«ar« Itlles. AltltiidA, 7,868 7Mt AlMve 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. 

1 426 695 2090 6260 1380 780 396 

2 370 1020 1880 6020 1330 780 396 

3 320 1170 2460 5540 1170 735 395 

4 320 1280 2850 6190 1120 666 396 

6 370 1220 3260 4630 1280 665 895 

6 396 915 2850 4210 1220 620 870 

7 395 825 3440 3720 1220 620 370 

8 456 735 4010 4010 1170 695 370 

9 666 696 5540 3910 1020 620 396 

10 620 695 6650 3440 1060 585 870 

11 686 870 7040 3180 1060 562 870 

12 620 915 7710 3180 1120 655 370 

13 735 1120 7440 3010 1280 586 870 

14 -^ 695 1960 7840 2770 1220 620 370 

16 620 211^0 8260 2610 1170 666 370 

16 &52 3260 8250 2530 1170 685 370 

17 488 3620 8120 2380 1220 552 870 

18 455 3720 7580 2230 1220 562 345 

19 „ 370 3440 7580 2230 1170 520 320 

20 346 2460 7680 2380 1060 488 346 

21 259 396 2020 7440 2160 965 455 370 

22 280 455 2020 6910 2090 966 456 370 

23 300 826 2300 7170 1950 916 466 426 

24 325 965 2380 7040 1740 915 620 488 

25 345 1280 2160 7170 1680 826 488 520 

26 345 1500 2020 7040 1810 735 455 620 

27 320 1330 1810 6780 1740 736 455 520 

28 345 965 2020 6520 1660 870 425 620 

29 455 915 2230 6390 1560 826 425 488 

30 585 696 2300 6390 1560 825 395 520 

31 562 ...... 2460 1500 780 . 520 

Total 4111 19115 67255 181270 92780 33016 17037 12711 

Mean 374 637 1850 6040 2990 1060 668 410 

Max 585 1600 3720 8250 6260 1380 780 620 

MIn 259 320 696 1880 1600 735 396 320 

Acre-ft 8150 57900 114000 359000 184000 66200 33800 25200 



B«a X^T*1. 

Oct. Nov. Dec. 



620 
488 
488 
465 
425 
425 
396 
396 
425 
395 
396 
896 
370 
370 
870 
250 
260 
250 
160 
160 
160 
160 
160 
145 
160 
146 
146 
132 
145 
146 

8'8'78 
296 
520 
132 

17600 



132 
145 
145 
175 
160 
132 
132 
132 
140 
140 
150 
155 
170 
180 
190 
190 
190 
180 
2/)3 
200 
20O 
205 
205 
205 
20O 
200 
200 
200 
200 
200 
200 
6456 
176 
205 
132 
10800 



Dlscharffe of Bio Orande 
Drainare Area, 1,400 Bqnare Miles. 

Day Jan. Feb. Mar. Apr. May 

1 196 186 230 346 1120 

2 195 185 240 345 1120 

3 196 185 240 345 1060 

4 195 180 240 296 1220 

5 196 180 255 272 1330 

6 195 180 255 260 1440 

7 196 180 260 210 1620 

8 196 180 260 250 1620 

9 195 185 270 320 1560 

10 196 186 270 395 1660 

11 190 185 280 426 1440 

12 190 186 280 488 1280 

13 190 190 290 488 1280 

14 190 190 290 455 1500 

15 190 190 290 425 1810 

16 190 190 300 396 2160 

17 190 195 300 370 2090 

18 190 196 320 320 2380 

19 190 197 295 295 2460 

20 190 200 260 250 2690 

21 185 200 230 520 2460 

22 186 200 192 455 2230 

23 185 210 210 488 2380 

24 185 210 230 552 2690 

25'. 186 220 250 735 2610 

26 185 220 272 870 2610 

27 185 230 295 965 2380 

28 186 230 320 915 2230 

29 185 272 1020 2160 

30 186 250 1020 1950 

31 185 345 1740 

Total 5885 5162 8281 14478 58180 

Mean-.- 190 196 267 483 1880 

Max 196 230 345 1020 2690 

Min 185 180 192 210 1060 

Acre-ft. 11700 10800 16400 28700 116000 1 



BiTer at Del 
Altitude, 7, 

June July 

1560 1020 

1680 965 

2160 1020 

2460 1120 

2770 1120 

3180 1120 

3260 1220 

2690 1280 

2690 1330 

3350 1380 

3720 1280 

3530 1330 

3620 1170 

3260 1170 

3260 1220 

2930 1380 

2690 1280 

2160 1060 

2020 870 

2020 825 

1950 825 

2160 825 

2160 915 

2230 915 

1880 870 

1740 825 

1500 735 

1330 695 

1120 695 

1020 870 
870 

72100 32200 

2400 1040 

3720 1380 

1020 695 

43000 64000 



Vorte for 19ia 



Feet 
Augr. 

1060 
1120 
1060 
1020 
915 
826 
780 
696 
696 
825 
780 
736 
695 
965 
1120 
966 
870 
825 
695 
655 
695 
825 
780 
695 
655 
620 
620 
685 
620 
585 
552 
24532 
791 
1120 
652 
48600 



Above 

Sept. 
652 
552 
520 
562 
620 
552 
488 
456 
488 
1020 
1680 
1330 
870 
695 
585 
652 
552 
520 
488 
426 
425 
425 
395 
396 
370 
370 
370 
845 
345 
320 



17256 

575 

1680 

320 

34200 



Sea Kevel. 

Oct. Nov. 

820 272 

320 272 

320 295 

296 425 

296 685 

296 425 

272 395 

272 272 

296 210 

296 260 

296 272 

. 320 272 

455 250 

455 272 

846 272 

455 210 

488 175 

652 192 

562 230 

685 250 

585 210 

520 210 

845 192 

846 210 
330 <230 
296 210 

295 2X0 

296 210 
295 210 
272 210 
272 

11330 7S98 

365 263 

585 586 

272 175 

22400 16600 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
Discharire estimated January Ist to March 18th. 
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Dlsoluuve of Bio Chrand* Biver at Alamosa for 1917. 



Day 

1 

2 

' 8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

18 

14 

16 

16 

17 

18 

19 

20 

21 

22 .! 

23 

24 

26 

26 

27 

28 

29 

ao 

81 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Drainage 

Jan. Fetr. 



Bftnare Idles. Altitude, 7,536 7eet Above Sea KeTel. 



Mar. 



246 
246 
246 
246 
246 
260 
260 
260 
260 
260 
260 
260 
246 
246 
260 
290 
372 
890 

4817 
268 
390 
246 

9660 



Apr. 
290 
276 
200 
230 
260 
230 
260 
260 
280 
380 
360 
326 
360 
430 
366 
430 
490 
470 
372 
306 
230 
162 
138 
126 
246 
410 
460 
430 
260 
162 



9124 

304 

490 

126 

18100 



May 

126 

112 

138 

176 

188 

216 

366 

320 

276 

246 

188 

176 

200 

246 

610 

1200 

1480 

1440 

2060 

2060 

1440 

990 

930 

930 

930 

810 

676 

610 

632 

678 

660 

20681 

667 

2060 

112 

41000 



June 
660 
610 
410 
632 
930 
1280 
990 
1100 
1440 
2240 
3360 
4680 
4860 
4940 
6120 
6480 
6770 
6960 
6680 
6390 
6390 
6210 
4940 
4760 
4860 
4860 
4760 
4670 
4490 
4160 



109172 

3640 

6960 

410 

217000 



July 

4060 

4060 

3900 

3900 

3280 

2760 

2300 

1960 

2010 

2060 

1910 

1660 

1680 

1480 

1280 

1130 

1020 

870 

726 

626 

600 

678 

610 

470 

410 

366 

338 

306 

276 

260 

2&0 

46931 

1610 

4060 

260 

92800 



Aug. 
276 
230 
216 
200 
200 
200 
188 
176 
176 
162 
162 
162 
176 
188 
188 
176 
176 
176 
176 
175 
160 
138 
126 
126 
112 
112 
112 
112 
112 
112 
100 
6080 
164 
275 
100 

10100 



Sept. 

90 

90 

90 

90 

80 

80 

70 

70 

70 

70 

70 

80 

80 

100 

100 

112 

126 

112 

100 

100 

112 

112 

112 

112 

112 

126 

112 

112 

112 

100 



2900 

96.6 

126 

70 

6760 



Oct. 
100 
100 
100 
112 
188 
138 
126 
126 
138 
160 
160 
138 
138 
126 
126 
126 
126 
112 
100 
100 
100 
100 
90 
90 
90 
100 
112 
138 
162 
200 
246 
3891 
126 
245 
90 
7760 



Nov. 
260 
290 
290 
290 
290 
290 
290 
276 
276 
276 
276 
290 
306 
320 
338 
366 
320 
276 
276 
260 
276 
276 
290 
276 
260 
260 
260. 
260 
246 
230 



8468 

282 

366 

230 

16800 



Dec. 
246 
246 
246 
260 
260 
290 
275 
245 
246 
246 
230 
230 
240 
226 
215 
210 
200 
200 
200 
194 
210 
210 
210 
220 
220 
220 
210 
210 
210 
210 
210 
7039 
227 
290 
194 
14000 



Discliarffe of IBio Orande Blver at Alamosa for 1918. 



Day 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 



Jan. 
200 
200 
200 
200 
200 
190 
190 
190 
190 
190 
180 
180 
180 
180 
180 
176 
176 
176 
174 
176 
176 
180 
180 
180 
180 
186 
186 
186 
186 
186 
186 

6729 
186 
200 
174 



Feb. 
190 
190 
190 
190 
190 
196 
196 
196 
202 
206 
206 
206 
216 
216 
216 
226 
225 
226 
236 
235 
236 
239 
240 
240 
240 
260 
270 
270 



6136 
219 
270 
190 



Mar. 
270 
250 
292 
280 
268 
283 
301 
320 
32t) 
292 
277 
280 
296 
298 
333 
362 
320 
292 
296 
296 
314 
317 
286 
289 
304 
324 
327 
330 
330 
311 
292 

9337 
301 
362 
260 



Apr. 
289 
267 
283 
212 
168 
99 
87 
86 
83 
72 
70 
70 
70 
81 
81 
72 
63 
66 
48 
48 
41 
41 
42 
42 
42 
66 
106 
77 
69 
61 



Acre-ft. 11400 12200 18600 



2860 

96.0 

289 

41 

6660 



May 

69 

46 

38 

26 

26 

26 

39 

91 

101 

74 

66 

41 

41 

36 

36 

36 

96 

128 

151 

163 

163 

119 

79 

38 

38 

38 

38 

32 

26 

21 

18 

1914 

61.7 

163 

18 

3790 



June 

18 

18 

18 

146 

249 

238 

199 

148 

113 

74 

113 

207 

207 

207 

178 

141 

119 

99 

77 

68 

77 

75 

126 

126 

103 

74 

65 

66 

65 

66 



3448 

116 

249 

18 

6840 



July 

65 

45 

45 

46 

61 

61 

59 

68 

76 

86 
148 
134 
123 
123 

91 

91 
119 
163 - 
130 

99 

97 

87 

87 

77 

66 

66 

60 

42 

41 

41 

41 

2485 

80.2 

163 

41 
4930 



Aug. 

26 

21 

14 

14 

14 

12 

10 

10 

9 

8 

7 

7 

7 

8 

8 

8 

10 

8 

8 

9 

9 

9 

10 

10 

11 

11 

38 

21 

18 

18 

16 

388 

12.6 

38 

7 

769 



Sept. 

16 

16 

16 

26 

20 

82 

93 

126 

137 

163 

314 

880 

830 

623 

490 

441 

407 

411 

876 

323 

289 

267 

227 

209 

220 

243 

240 

226 

183 

165 



7983 

266 

880 

15 

16800 



Oct. 

141 

141 

130 

99 

89 

79 

61 

61 

63 

63 

53 

53 

63 

63 

63 

63 

45 

88 

46 

70 

89 

109 

119 

89 

61 

63 

63 

63 

45 

46 

46 

2184 

70.6 

141 

38 

4830 



Nov. 
38 
89 
130 
141 
141 
166 
178 
204 
230 
267 
230 
204 
204 
204 
204 
230 
248 
243 
230 
230 
243 
243 
230 
243 
286 
270 
265 
270 
270 
286 



Dec. 



6389 

213 

286 

38 

12700 



Unless otherwise noted, all discharges are in cubic feet per second. 
Discharge estimated January 1st to March 3rd. 
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RIO GRANDE NEAR LOBATOS 

Location. — ^At highway bridge in Sec. 22, T. 33 N., R. 11 E., 10 miles 
east of Lobatos and a few miles above the Colorado-New Mexico line ; 17 
miles below mouth of Conejos River. 

Records Available.— June 28, 1899, to November 30, 1918. 

Drainage Area. — 7,700 square miles. 

Gage. — ^Automatic recording gage. This gage is referred to the 
datum of the original gage. 

Channel. — ^A gash cut in lava rock ; shifting blanket of sand. 

Discharge Measurements. — Made from bridge during high stages and 
by wading at low stages. 

Winter Flow. — Ice causes backwater varying in amount during the 
three winter months. 

Diversions. — There are court decrees for diversions from the Ric 
Grande of 5,134 second-feet between the Del Norte station and this one. 
There are also decrees for diversions from the following tributaries: 
Minor tributaries above Alamosa, 464 second- feet ; Alamosa and tribu- 
taries, 2,116 second-feet; Conejos and tributaries, 3,464 second-feet; 
Culebra and tributaries, 177 second-feet. 



SOUTH FORK OF RIO GRANDE AT SOUTH FORK 

Location. — At highway bridge half a mile west of South Fork sta- 
tion, in Sec. 34, T. 40 N., R. 3 E. No tributaries between the station and 
the mouth and none for several miles above. 

Records Available. — ^August 9, 1910, to November 9, 1918. Also a 
number of discharge measurements made in 1909 by the United States 
Geological Survey. 

Drainage Area. — 216 square miles. 

Gage. — Chain gage established May 12, 1912, at the side of the 
original gage, but referred to a different datum. The original go^e 
was washed out by flood October 5, 1911, and was replaced by an in- 
clined staff gage at the railroad bridge at different datum, October 16, 
1911. This gage was read until May 12, 1912. 

Channel. — Gradually getting lower. 

Discharge Measurements. — Made from bridge. 

Winter Flow. — Ice causes backwater during the winter months. 

Reservoirs. — Daily and monthly discharges modified by storage in 
Beaver Park Reservoir. 

Diversions. — There are court decrees for diversions of 11 second-feet 
from South Fork above the station ; none below. 
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Dlscliarffe of Sio Onuid« V«ar £o1>atos tor 1917. 





Dralaaff* Area, 7,700 Square mui 


1. Altitude, 7^440 7eet Above 8ea ZieTeL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Augr- 


Sept. 


Oct. 


Nov. 


Dec. 


1 








876 


780 


1980 


6830 


488 


200 


180 


. 820 


320 


2 


• 


• 




876 


606 


1740 


5740 


460 


180 


180 


850 


350 


3 








780 


460 


1460 


6660 


416 


146 


180 


860 


380 


4 








605 


666 


1680 


5320 


380 


145 


180 


380 


415 


5 








605 


690 


1980 


4980 


320 


132 


180 


416 


380 


6 








526 


780 


2370 


4580 


320 


145 


180 


880 


. 400 


7 








525 


828 


2240 


4200 


320 


132 


180 


380 


400 


8 








605 


925 


2060 


3600 


295 


132 


200 


380 


430 


9 








605 


925 


2370 


3460 


270 


120 


200 


850 


415 


10 








780 


828 


3180 


3390 


270 


120 


180 


850 


380 


11 








976 


780 


4050 


3390 


270 


132 


246 


350 


880 


12 








976 


780 


4500 


3180 


270 


132 


220 


350 


380 


13 








976 


735 


5240 


2900 


270 


132 


220 


350 


340 


14 








975 


875 


5830 


2630 


270 


145 


220 


350 


375 


15 






525 


1180 


1280 


6260 


2370 


270 


162 


245 


380 


360 


16 






605 


1340 


2560 


6600 


2110 


296 


162 


220 


450 


340 


17 






875 


1280 


3680 


6760 


1980 


296 


180 


220 


450 


830 


18 






565 


975 


4420 


7210 


1740 


320 


180 


200 


415 


330 


19 


, 




488 


780 


4820 


7390 


1450 


320 


180 


180 


350 


350 


20 






565 


605 


4980 


7750 


1340 


320 


180 


162 


380 


350 


21 






488 


488 


4350 


7300 


1180 


270 


162 


180 


360 


330 


22 






525 


415 


3040 


7210 


1180 


270 


180 


180 


360 


300 


23 






525 


416 


2630 


7120 


1280 


270 


180 


180 


880 


300 


24 






488 


605 


2630 


7030 


975 


245 


180 


180 


380 


300 


25 






525 


1080 


2500 


6600 


875 


245 


180 


180 


416 


840 


26 






526 


1620 


2240 


6510 


780 


220 


180 


180 


380 


360 


27 






450 


2050 


1860 


6420 


690 


220 


180 


180 


380 


360 


28 






525 


2110 


1620 


6340 


648 


180 


180 


200 


380 


380 


29 






525 


1510 


1450 


6170 


606 


180 


162 


200 


415 


345 


30 






525 


1020 


1740 


6000 


565 


180 


180 


200 


380 


320 


31 






605. 




1860 




605 


180 


^ 


246 




320 


Total 






9329 


28153 


58206 


149330 


79233 


8888 


4800 


6077 


11'2'9'd 


11060 


Mean.... 






549 


938 


1880 


4980 


2660 


287 


160 


196 


376 


357 


Max.'.... 






875 


2110 


4980 


7750 


5830 


488 


200 


246 


460 


430 


Min 






450 


416 


450 


1450 


565 


180 


120 


180 


320 


300 


Acre-ft. 






18500 


55800 


116000 


296000 


157000 


17600 


9620 


12100 


22400 


22000 








HiMthBxgB Of Bio Oifande at Ikobatos for 1918. 










Dralnaare Area, 7,700 Bauare Miles. Altitude, 7,440 Feet Above Sea Iievel. 




Day 


' Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Augr. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


300 


290 


670 


526 


320 


295 


320 


100 


61 


270 


134 




2 


300 


290 


600 


625 


320 


270 


246 


86 


61 


246 


134 




3 


300 


290 


605 


488 


350 


270 


174 


86 


72 


220 


164 




4 


300 


290 


690 


488 


350 


295 


154 


72 


86 


220 


246 




5 


285 


290 


648 


450 


450 


295 


134 


61 


86 


220 


220 




6 


285 


300 


605 


350 


450 


565 


134 


50 


117 


197 


220 




7 


286 


300 


605 


295 


625 


1020 


174 


40 


100 


174 


245 




8 


285 


300 


606 


270 


606 


1510 


197 


30 


154 


154 


270 




9 


285 


320 


648 


270 


648 


1230 


270 


30 


270 


174 


245 


•*>*-- 


10 


285 


320 


606 


246 


605 


1020 


380 


30 


270 


154 


270 




11 


285 


320 


625 


220 


666 


1130 


320 


30 


270 


134 


820 




12 


276 


340 


626 


220 


450 


1280 


380 


40 


380 


154 


320 




13 


275 


340 


666 


197 


380 


1400 


450 


«0 


975 


164 


296 




14 


276 


340 


625 


220 


320 


1510 


488 


60 


1130 


164 


296 




15 


275 


360 


525 


220 


360 


1570 


525 


72 


876 


154 


296 




16 


275 


360 


625 


220 


416 


1610 


648 


60 


690 


134 


295 




17 


270 


360 


488 


265 


665 


1400 


735 


50 


606 


134 


320 




18 


270 


380 


450 


220 


565 


1230 


690 


50 


625 


134 


320 




19 


270 


380 


460 


197 


605 


875 


605 


60 


626 


134 


850 





20 


270 


400 


450 


154 


665 


735 


565 


40 


488 


134 


350 


• a>_ m m 


21 


270 


400 


450 


154 


605 


648 


625 


40 


460 


154 


880 




22 


267 


420 


450 


154 


625 


648 


450 


60 


415 


174 


380 




23 


270 


439 


460 


134 


460 


780 


380 


50 


415 


174 


360 




24 


280 


460 


450 


117 


380. 


876 


320 


50 


350 


220 


880 




25 


280 


480 


460 


100 


•416 


875 


270 


60 


295 


197 


665 





26 


280 


510 


488 


117 


415 


828 


220 


60 


320 


154 


626 




27 


280 


540 


626 


164 


460 


736 


220 


60 


350 


154 


460 


•«*«.* 


28 


280 


540 


525 


246 


415 


606 


197 


60 


350 


174 


625 




29 


280 




526 


270 


380 


488 


174 


50 


320 


164 


526 




30 


280 




625 


296 


380 


416 


164 


60 


320 


134 


666 




31 


280 




666 




360 




134 


50 




134 






Total 


8697 


10359 


16612 


7779 


14168 


26*3*07 


10632 


1587 


iii'i'i 


6271 


99*4*2 




Mean.... 


281 


370 


636 


259 


457 


877 


343 


61.2 


378 


170 


331 




Max. 


300 


540 


690 


625 


648 


1570 


736 


100 


1130 


270 


565 




Min. 


267 


290 


460 


100 


820 


270 


134 


30 


61 


134 


134 




Acre-ft. 


17300 


20500 


33000 


16400 


2^100 


52200 


21100 


3160 


22500 


10600 


19700 




Unless otherwise noted, i 


all dischargres i 


are in cubic feet per second. 








Discharge estimated January 1st to March 3rd. 


■ 
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NIN£T££NTH BIENNIAL REPORT 



Day 

2ZZ 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min. 

Acre-ft. 



Day 

1... 

2... 

3... 

4... 

5... 

6... 

7... 

8... 

9... 
10 ... 
11 ... 
12 ... 
18 ... 

14 ... 

15... 

16 ... 

17 ... 

18 ... 

19 ... 

20 ... 

21 ... 

22 ... 

23 ... 

24 ... 
26 ... 

26 ... 

27 ... 

28 ... 

29 ... 

30 ... 
31 ... 



DlMluuv« Of MinXh. Fork Bio QraoUU MiTw at S<mtli Fork for 1917. 
DraSiiao Ax*m, 216 84iwr« MOmm, AmtaAm, 8^76 FMt J11m>t« Sm &•▼•!. 



Jan. Feb. Mar. 



37 



Apr. 
120 
110 
95 
100 
100 
115 
130 
140 
180 
220 
155 
205 
260 
290 
240 
190 
176 
160 
145 
130 
125 
115 
225 
335 
450 
435 
420 
404 
298 
262 



6329 

211 

450 

95 

12600 



May 
228 
244 
280 
298 
318 
298 
262 
244 
228 
212 
212 
228 
280 
500 
726 
924 
996 

1030 
960 
790 
664 
580 
608 
636 
580 
626 
476 
552 
636 
664 
664 
15844 
611 

1020 

212 

31400 



June 
608 
608 
758 
996 
1070 
1070 
1180 
1310 
1680 
1980 
1980 
2030 
2030 
2030 
2180 
2270 
2070 
2020 
2070 
2020 
1970 
1870 
1870 
1870 
1920 
1870 
1820 
1770 
1720 
1670 



50310 

1680 

2270 

608 

100000 



July 

1670 

1570 

1380 

1210 

1090 

1090 

1652 

1170 

1130 

1010 

940 

904 

836 

742 

684 

604 

554 

530 

554 

554 

484 

462 

420 

400 

380 

440 

380 

320 

320 

302 

284 

23466 

757 

1670 

284 

46500 



Augr- 
235 
220 
220 
220 
206 
178 
192 
178 
166 
164 
143 
143 
178 
166 
154 
143 
154 
154 
143 
132 
122 
112 
112 
112 
103 
112 
143 
166 
154 
143 
132 

4890 
158 
235 
103 

9720 



Sept. 
132 
122 
112 
94 
94 
78 
78 
- 78 
78 
78 
78 
94 
94 
103 
103 
94 
86 
86 
86 
86 
86 
86 
86 
86 
78 
64 
64 
57 
57 
57 



2575 

85.8 

132 

67 

5110 



Oct. 
64 

71 

64 

57 

57 

67 

50 

67'. 

57 

57 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

60 

50 

43 

43 

43 

V 60 
50 
50 
50 
50 
50 

1620 

52.3 
71 
43 

3220 



Nov. 
60 
60 
60 
50 
57 
57 
60 
50 
50 
43 
43 
43 
43 
43 
43 
43 
43 
43 
50 
50 
50 
50 
50 
43 
43 
43 
43 
40 
40 
40 

l'39'3 

46.4 

57 

40 

2760 



Diaokarg>e of Sontk Tork Bio OraoUU at Sontk Tork for 1918. 
Drainaffo Area, 216 Square Mllei. Altitude, 8^176 7eet Above 8oa KeveL 



Total 
Mean.... 

Max 

Min 

Acre-ft. 



Jan. 
30 
80 
30 
30 
30 
30 
30 
30 
30 
30 
80 
30 

80 
30 
80 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
34 
34 
34 
34 
34 
34 
974 

31.4 
34 
30 

1930 



Feb. 
.34 
34 
34 
34* 
34 
34 
34 
34 
34 
34 
32 
.'^2 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
34 
34 
34 
34 
36 
40 



936 

33.4 

40 

32 

1850 



Mar. 
40 
40 
45 
45 
50 
60 
55 
55 
60 
65 
70 
75 
78 
78 
75 
80 
80 
80 
80 
78 
75 
70 
73 
75 
80 
86 
86 
86 
86 
94 
94 

2184 

70.5 

94 

40 

4330 



Apr. 
103 
103 
103 
103 
86 
86 
94 
94 
112 
143 
154 
166 
166 
166 
154 
143 
132 
122 
112 
103 
103 
103 
122 
132 
206 
235 
235 
267 
302 
320 



4470 

149 

320 

86 

8870 



May 
320 
302 
302 
3^ 
360 
380- 
400 
380 
380 
400 
360 
302 
284 
380 
440 
507 
507 
554 
554 
578 
530 
530 
604 
684 
657 
684 
657 
657 
657 
604 
530 

14824 
478 
684 
284 

29400 



June 
507 
578 
657 
657 
773 
804 
804 
742 
773 
870 
977 
977 
1050 
1050 
1030 
964 
900 
838 
744 
714 
658 
774 
632 
632 
556 
508 
418 
357 
320 
268 



21532 

718 

1050 

268 

42700 



July 
238 
224 
253 
268 
285 
302 
285 
268 
302 
268 
253 
268 
238 
210 
210 
253 
238 
210 
197 
184 
184 
172 
172 
150 
160 
130 
111 
111 
102 
102 
102 
6450 
208 
302 
102 

128M 



Aug. 

102 

94 

102 

102 

102 

102 

102 

102 

102 

102 

94 

86 

86 

150 

172 

150 

140 

130 

111 

86 

86 

86 

86 

86 

86 

94 

86 

78 

70 

70 

70 

3115 

100 

172 

70 

6150 



Sept. 

70 

63 

63 

86 

111 

111 

94 

78 

86 

140 

210 

184 

150 

111 

102 

86 

86 

86 

78 

78 

78 

78 

70 

70 

70 

70 

70 

63 

63 

63 



2768 

92.3 

210 

63 

6490 



Oct. 
63 
56 
56 
56 
56 
56 
56 
56 
50 
50 
50 
50 
44 
44 
44 
44 
44 
44 
44 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 
38 

1419 

45.8 
63 
38 

2820 



Nov. 
38 
38 
32 
32 
44 
56 
63 
70 
70 
78 
78 
70 
63 
56 
50 
60 
65 
75 
78 
80 
70 
65 
56 
60 
60 
55 
65 
50 
50 
50 



Dec. 
40 
40 
40 
40 
40 
40 
35 
35 
35 
35 
35 
35 
30 
30 
33 
33 
30 
30 
30 
30 
30 
30 
30 
27 
27 
27 
27 
27 
30 
30 
30 

1011 

32.6 
40 
27 

2000 



Dec. 



1767 

58.9 

80 

32 

3500 



Unless otherwise noted, all discharges are in cubic feet per second. 
Discharire estimated January 1st to March 26th. 
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SAGUACHE CREEK NEAR SAGUACHE 

Location. — ^At Ward's Eanch below the dam site of the Stark-Haga- 
dora Irrigation Co., 10 miles above Saguache. Ford Creek, the nearest 
important tributary, enters some distance below. 

Eecords Available. — ^August 7, 1910, to September 23, 1912 ; June 1, 
1914, tOgjNovember 30, 1918. 

Drainage Area. — 595 square miles. 

Gage. — ^An automatic recording gage. 

Channel. — Shifting. 

Discharge Measurements. — ^Made from footbridge during high water 
and by wading at ordinary stages. 

Winter Flow.^ — Ice causes backwater during the winter months. 

Diversions. — There are court decrees for diversions of 46 second-feet 
from Saguache Creek above the station, and 365 second-feet below. 



ALAMOSA RIVER ABOVE TERRACE RESERVOIR 

Location. — Four miles above Terrace Dam in Sec. 8, T. 36 N., R. 6 
E., of New Mexico meridian. 

Records Available. — ^April 25, 1914, to August 31, 1918. For rec- 
ords of flow of Alamosa River prior to April 25, 1914, see station below 
reservoir. 

Gage. — ^Vertical staff bolted to cribbing support for cable. Datum 
has remained unchanged. Bristol recording gage installed May 7, 1915. 
Referred to staff gage. 

Channel. — Shifts during high water. 

Discharge Measurements. — Made from cable and car at High stages 
and by wading at low stages. 

Winter Flow. — ^Affected by ice and station discontinued during the 
winter months. 

Diversions. — There are no decreed diversions above this station. 

Accuracy. — Although the channel shifts somewhat, enough measure- 
ments have been obtained to make the estimates of discharge reliable. 

Co-operation. — Station maintained in co-operation with the Terrace 
Irrigation District. 
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Dralnair* Axva, 595 

Day Jan. Feb. Mar. 

1 30 

2 30 

3 30 

4 30 

6 80 

6 30 

7 30 

8 30 

9 30 

10 30 

11 30 

12 30 

13 30 

14 30 

-15 34 

16 36 

17 35 

18 :. 35 

19 35 

20 36 

21 40 

22 40 

23 ~. 40 

24 40 

25 40 

26 45 

27 45 

28 45 

29 45 

30 45 

31 •. :.... 46 

Total 1099 

Mean 35.5 

Max 45 

Min 80 

Acre-ft 2180 



of Saffnaeh* Cr««k Vmr SaciumIm for 1917. 

S41UW0 MOmu, Altitud*, 7,800 Foot J11>OTO 8o« AoroL 



Apr. 
50 
60 
60 
56 
66 
66 
56 
66 
67 
91 
79 
61 
73 
86 
79 
61 
61 
61 
56 
40 
50 
73 
130 
130 
144 
160 
144 
97 
79 
73 



2324 

77.5 

160 

40 

4610 



May 

67 

78 

85 

86 

91 

85 

91 

91 

86 

86 

86 

97 

110 

184 

325 

445 

416 

416 

394 

329 

210 

192 

238 

228 

210 

192 

160 

168 

176 

184 

201 

5798 

187 

445 

67 

11500 



June 
192 
184 
168 
201 
238 
201 
210 
238 
281 
368 
437 
437 
422 
452 
467 
616 
482 
482 
482 
482 
437 
437 
381 
342 
342 
329 
316 
304 
270 
259 



10367 
345 
516 
168 

20500 



July 
270 
269 
248 
218 
210 
192 
201 
210 
227 
210 
201 
192 
168 
152 
137 
137 
130 
130 
144 
162 
137 
137 
130 
137 
246 
246 
227 
136 
129 
129 
144 
5586 
180 
270 
129 

11100 



Augr- 

108 
101 
94 
94 
101 
94 
82 
76 
70 
76 
76 
76 
94 
88 
82 
76 
82 
76 
76 
70 
64 
58 
62 
52 
62 
62 
47 
47 
52 
47 
47 

2262 

73.0 

108 

47 

4490 



Sept 
47 
47 
42 
42 
42 
42 
42 
47 
62 
62 
62 
62 
62 
68 
62 
62 
52 
47 
47 
47 
42 
42 
47 
47 
42 
47 
47 
42 
42 
42 



1406 

46.9 

58 

42 

2790 



Oct 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
62 
47 
47 
42 
42 
42 
37 
37 
37 
42 
42 
42 
42 
42 
42 
42 
42 
37 
47 

1307 

42.2 
52 
37 

2690 



Nov. 
42 
37 
37 
37 
42 
42 
42 
42 
42 
37 
87 
37 
37 
37 
47 
87 
27 
42 
87 
42 
37 
32 
27 
27 
32 
32 
37 
32 
22 
27 



1086 

36.2 

47 

22 

2150 



Dec. 
27 

27 
27 
27 
32 
32 
32 
37 
37 
32 
32 
27 
27 
22 
22 
22 
23 
23 
23 
23 
26 
26 
26 
23 
23 
23 
20 
20 
20 
20 
20 
798 
25.7 
37 
20 
1580 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 ...J... 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

80 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



BlMluuv* 
Drainage Area, 595 



of Saffnaolie Creek Near Saffnaehe for 1918. 
Square Miles. Altitude, 7,800 Teet AImto Sea 



Jan. 
20 
20 
20 
20 
20 
20 
20 
20 
25 
25 
26 
25 
26 
25 
25 
25 
25 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
805 

26.0 
30 
20 

1600 



Feb. 
26 
25 
26 
25 
25 
26 
26 
25 
30 
30 
30 
30 
30 

«30 
36 
35 
35 
35 
35 
35 
35 
86 
35 
35 
36 
30 
30 
30 



Mar. 
30 



Apr. 
66 



855 

30.5 

36 

26 

1690 



30 


56 


30 


51 


30 


51 


30 


45 


30 


35 


30 


40 


35 


40 


36 


40 


35 


61 


35 


61 


35 


61 


40 


66 


40 


56 


40 


51 


40 


45 


40 


40 


40 


40 


40 


40 


45 


40 


45 


40 


40 


46 


45 


46 


45 


45 


51 


45 


51 


51 


51 


51 


51 


51 


45 


51 


51 


51 


51 




1236 


l'4i'6 


39.9 


47.0 


51 


66 


30 


36 


2450 


2800 



May 

56 

62 

74 

86 

80 

86 

105 

105 

112 

119 

112 

105 

98 

119 

142 

174 

166 

183 

174 

183 

174 

166 

174 

201 

201 

192 

174 

166 

158 

160 

150 

4247 

137 

201 

56 

8420 



June 
134 
126 
142 
150 
166 
166 
174 
166 
174 
192 
183 
166 
183 
192 
174 
166 
158 
142 
150 
142 
142 
174 
183 
178 
142 
142 
119 
105 
92 
86 



4609 

154 

192 

86 

9160 



July 

80 

74 

74 

86 

80 

92 

98 

105 

112 

134 

134 

126 

119 

119 

105 

158 

134 

98 

86 

86 

98 

92 

92 

98 

92 

86 

80 

74 

68 

68 

68 

3016 

97.3 

158 

68 

5980 



Aug:. 

62 
62 
74 
74 
68 
68 
68 
62 
62 
68 
86 
80 
74 
112 
134 
98 
80 
74 
62 
62 
68 
. 68 
74 
68 
62 
62 
62 
62 
68 
68 
62 
2254 
72.7 
134 
62 
4470 



Sept. 
62 
68 
68 
80 
92 
92 
80 
74 
80 
119 
174 
133 
110 
96 
88 
86; 
83 
81 
79 
66 
64 
67 
65 
64 
64 
54 
54 
64 
48 
48 



2361 

78.4 

174 

48 

4670 



Oct. 
48 
48 
64 
48 
48 
48 
48 
48 
48 
48 
43 
43 
43 
43 
43 
43 
64 
64 
64 
64 
69 
64 
48 
48 
43 
43 
43 
43 
43 
43 
43 

1470 

47.4 
69 
43 

2910 



Nov. 
43 
43 
43 
43 
43 
43 
43 
43 
43 
43 
64 
48 
48 
48 
48 
43 
43 
43 
46 
60 
60 
60 
60 
60 
60 
46 
46 
46 
46 
43 



Dec. 



1878 

46.8 

64 

43 

2780 



Unless otherwise noted, all discharges are in cubic feet per second. 
DischarflTO estimated January 1st to March 21st. 
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l>lM€lhMXg% Of ▲laan.osa Blver alM>T« Terrace Seservoir for 1917. 



Day 


Jan. Feb. Mar. 


Apr. 


May 


June 


'•••t 

July 


Aug. 


Sept. 


Oct. 


Nov. Dec. 




1 


22 18 


35 


131 


341 


917 


190 


50 


35 


12 


» 


2 


22 18 


36 


147 


367 


873 


190 


50 


35 


12 




3 


22 18 


22 


165 


490 


789 


176 


60 


35 


12 




4 


22 18 


22 


183 


596 


709 


162 


50 


28 


12 




5 


22 18 


26 


160 


633 


596 


176 


42 


28 


12 




6 


22 16 


48 


137 


596 


560 


190 


42 


28 


12 




7 


22 16 


62 


115 


749 


633 


190 


42 


28 


12 




8 


20 16 


69 


100* 


831 


671 


162 


60 


28 


12 




9 


20 16 


59 


85 


1050 


596 


149 


50 


22 


12 




10 .: 


20 16 


52 


85 


1140 


525 


13« 


60 


22 


12 




11 


20* 17 


42 


85 


1100 


490 


136 


57 


22 


12 




12 


20 17 


50 


85 


1190^ 


490 


136 


57 


17 


12 




13 


18 17 


58 


115 


1280 


458 


136 


83 


17 


12 




14 


18 18 


80 


131 


1240 


425 


124 


83 


17 


12 




15 


18 14 


105 


458 


1280 


396 


102 


57 


22 


12 




16 


18 14 


82 


560 


........ 


367 


124 


50 


22 


12 




17 


18 25 


75 


596 




367 


136 


50 


22 


12 




18 


18 22 


54 


633 





367 


124 


50 


17 


12 


• 


19 


18 20 


47 


633 




367 


102 


42 


12 


12 




20 


18 16 


50 


490 


• 


3.67 


92 


35 


12 


12 




21 


18 20 


57 


425 




396 


83 


35 


17 


12 




22 


18 19 


81 


458 


•>••■> 


367 


74 


35 


17 


12 




23 


18 17 


137 


458 


• •>a a > 


396 


74 


57 


17 


12 




24 


20 18 


183 


367 




291 


74 


57 


12 


12 




25 


20 18 


245 


341 




291 


66 


50 


12 


12 




26 


20 1& 


291 


291 





425 


66 


42 


12 


12 




27 


20 18 


245 


267 




267 


66 


35 


12 


17 




28 


20 19 


155 


367 




255 


74 


35 


12 


17 




29 


36 


131 


458 




245 


66 


35 


17 


17 




30 


47 


100 


490 





245 


57 


35 


22 


17 




31 


47 




425 




206 


50 


^ 


22 






Total 


552 626 


26'9'6 


9441 


12883 


14347 


3683 


1456 


641 


380 




Mean.... 


19.7 20.2 


89.7 


305 


859 


463 


119 


48.5 


20.7 


12.7 




Max 


22 47 


291 


633 




917 


190 


83 


35 


17 




Mln 


18 14 


22 


85 




206 


50 


35 


12 


12 




Acre-ft. 


1090 1240 


5340 


18800 


25600 


28500 


7320 


2890 


1270 


756 




- 










Drainage Area, 120 


Sqnare 


Miles. 


Altitnde, 


.. reet 


Above 


Sea £cTeL 




Day 


Jan. Feb. Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. Dec. 




1 


30 


38 


133 


269 


155 


45 








^ 


2 


30 


40 


147 


268 


165 


35 










3 


30 


40 


128 


375 


133 


113 










4 


30 


40 


152 


323 


225 


120 










5 


30 


40 


157 


482 


222 


40 










6 


31 


40 


189 


512 


312 


88 










7 


31 


42 


232 


536 


251 


75 










8 


31 


42 


212 


467 


194 


58 










9 


31 


42 


200 


460 


267 


60 










10 


81 


42 


238 


532 


223 


60 










11 


32 


42 


200 


573 


216 


6-0 










12 


32 


42 


157 


580 


208 


54 










13 


32 


44 


. 162 


685 


239 


68 










14 


32 


44 


261 


568 


193 


205 










15 


32 


44 


312 


565 


269 


104 










16 


34 


44 


404 


525 


188 


106 










17 


34 


44 


354 


490< 


172 


67 










18 


34 


45 


415 


415 


138 


70 










19 


34 


47 


390 


418 


142 


61 










20 


34 


44 


440 


357 


195 


53 










21 


34 


42 


348 


340 


92 


53 . 










22 


34 


47 


334 


508 


137 


50 










23 


36 


50 


433 


396 


122 


48 










24 


36 


77 


532 


314 


112 


48 










25 


36 


85 


426 


288 


13a 


45 








• 


26 


36 


97 


474 


316 


86 


45 










27 


38 


128 


422 


- 228 


86 


45 










28 


38 


114 


436 


215 


67 


42 










29 


38 


108 


455 


209 


80 


42 










30 


38 


114 


422 


164 


62 


40 










31 


38 




302 




55 


40 










Total 


1037 


1708 


9457 


12278 


5144 


2040 










Mean.... 


33.5 


56.9 


306 


409 


166 


65.8 










Max 


38 


128 


532 


585 


312 


205 






••«•■■ •«•••■ 




Min 


30 


38 


128 


164 


55 


35 










Acre-ft. 


2060 


3890 


18800 


24300 


10200 


4050 











Unless otherwise noted, all dischargres are in cubic feet per second. 
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ALAMOSA RIVER BELOW TERRACE RESERVOIR 

Location. — One-fourth miles below Terrace Dam in Sec. 23, T. 36 N.^ 
R. 6 B., of New Mexico meridian. 

Records Available.— April 18, 1909, to December 10, 1915 ; May 19, 
1914, to August 22, 1918. 

Gage. — ^Vertical staflf gage bolted to left cliff at station. Gage loca- 
tion has been changed several times since station was established. Bristol 
gage installed May 7, 1915, referred to staff gage. 

Channel. — Shifting during high water. 

Discharge Measurements. — ^Made from cable at high stages and by 
wading at low stages. 

Winter Flow. — Ice causes backwater effect and station is discon- 
tinued during the winter months. 

Diversions. — There are no decreed diversions above this station. 

Accuracy. — ^Although channel shifts somewhat, enough measure- 
ments have been made to make the estimates of discharge reliable. 

Co-operation. — Station maintained in co-operation with the Terrace 
Irrigation District. 



LA JARA CREEK NEAR CAPULIN 

Location. — In Sec. 29, T. 34 N., R. 7 E., 13 miles above Capulin. 

Records Available.— April, 1916, to November 30, 1917. 

Drainage Area. — ^73 square miles. 

Gage. — Bristol automatic. 

Channel.— Fairly permanent. 

Discharge Measurements. — By wading 25 to 40 feet below gage, ex- 
cept at extreme high water when measurements are made from highway 
bridge, 1^ miles below. Two small ditches of not to exceed 6 cubic feet 
per second capacity divert water between gage and bridge. 

Diversions. — Station is above all decreed ditches. 

Regulation. — Flow is regulated to some extent by the La Jara reser- 
voir. 

Co-operation. — Station maintained in co-operation with the Terrace 
Irrigation District. 
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Disolimrir* of Alaaaosa 

Bralnafftt Axva, 190 Sguar* 

Day Jan. Feb. Mar. , Apr. 

1 22 12 3 

2 22' 12 22 

3 22 12 8 

4 ^.. 22 • 12 8 

5 22 12 12 

6 22 12 12 

7 22 12 12 

8 20 12 17 

9 20 12 12 

10 20 12 12 

11 20 12 12 

12 20 12 12 

13 18 12 12 

14 18 12 12 

15 ....: 18 8 12 

16 18 8 12 

17 18 17 22 

18 18 17 22 

19 12 8 22 

20 12 2 27 

21 12 4 27 

22 - 12 4 27 

23 12 4 27 

24 12 4 27 

25 12 4 27 

26 12 4 38 

27 12 4 38 

28 '12 4 38 

29 8 44 

30 22 6 44 

Tatai 482 277 6*20 

Mean 17.2 8.93 20.7 

Max 22 17 . 44 

Min 12 2 3 

Acre-ft 955 549 1230 



Xiver iMlow Terrao* B«SMnrolr for 1917. 

Miles. JlltitndA, reet JlboTe Se» iMVh 

May June July Augr. Sept. Oct. Nov. Dec. 

58 368 1020 334 51 38 12 22 

66 368 1020 302 51 44 12 22 

66 368 908 286 44 44 12 22 

66 422 758 286 38 32 12 

74 422 716 286 44 32 12 

82 478 737 286 44 32 12 

82 497 676 286 44 32 12 

82 536 636 286 44 32 12 

44 676 636 264 51 27 12 

44 1070 656 238 51 27 12 

44 1070 676 206 51 22 12 

51 1040 676 192 51 22 12 

61 1180 676 165 " 51 22 12 

74 1260 576 152 61 22 12 

82 1380 556 140 58 22 12 

82 1450 516 140 51 22 12 

82 1450 497 140 61 22 12 

82 4450 478 128 61 17 12 

90 1400 478 128 61 17 12 

90 1400 478 128 44 17 12 

90 1380 478 118 44 17 12 

90 1260 478 11& 44 17 12 ' 

90 1140 478 - 108 44 12 12 

118 1140 459 108 44 12 12 

165 1140 440 99 44 12 12 

206 1070 422 99 44 12 12 

192 1020 422 90 44 12 17 

222 999 422 68 44 12 17 

238 953 422 58 44 17 17 

270 908 422 51 38 22 17 

286 368 51 22 

3369 29295 18181 5329 1406 712 380 

108 976 586 172 46.9 23.0 12.7 

286 1450 1020 334 58 44 17 

44 368 368 51 38 12 12 

6640 68100 36000 10600 2790 1410 756 



Day 
1... 
2... 
3... 
4... 

5 ... 

6 ... 
7.... 
8... 
9... 

10 .... 

11 .... 

12 .... 

13 . ... 

14 .... 

15 .... 

16 .... 

17 .... 

18 .... 

19 .... 

20 .... 
21 .... 

22 .... 

23 .... 

24 .... 

25 .... 

26 .... 

27 .... 

28 .... 

29 .... 

30 .... 
31 .... 



Total 
Mean.... 

Max 

Mln 

Acre-ft. 



SisobariT* of Alaaiosa XlTvr 

Drainage Area, 120 Square lUleB. 

Jan. Feb. Mar. Apr. May 

30 38 133 

30 40 147 

30 40 128 

80 40 162 

30 40 167 

31 40 189 

31 42 232 

31 42 212 

31 42 200 

31 42 238 

32 42 200 

32 42 167 

32 44 162 

32 44 251 

32 44 312 

34 44 404 

34 44 354 

34 45 415 

34 47 390 

34 44 440 

34 42 348 

34 47 334 

36 50 433 

36 77 632 

36 86 426 

36 97 474 

38 128 422 

38 114 436 

38 108 465 

38 114 422 

38 302 

1037 1708 9467 

33.6 56.9 806 

38 128 474 

30 38 128 

2060 3390 18800 



below Terrace 

Altitude, 

June July 

276 165 

276 165 

882 133 

331 225 

489 212 

520 108 

644 79 

. 474 145 

467 219 

540 206 

580 216 

588 216 

692 212 

676 209 

572 209 

532 103 - 

497 112 

422 108 

426 108 

364 187 

348 80 

516 130 

404 133 

321 136 

296 138 

296 173 

281 162 

248 97 

212 156 

173 157 
160 

12543 4807 

418 155 

592 225 

173 79 

24900 9630 



Seservolr for 1918. 

.. Feet Above Sea I^vel. 

Aug:. Sept. Oct. Nov. 

160 

157 

156 

130 

103 

88 .'. 

74 . 

61 

60 

61 

52 

62 

48 

96 

114 

105 

80 

80 

71 

79 • 

85 

87 



Dec. 



1997 

90.8 

160 

48 

3960 



Unless otherwise noted, all discharges are in cubic feet per second. 
Discharge estimated from March 1st to April 17th. 
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Dl«olimrff« of Z« J«r» Onok n—x Oavnlla for 1»17. 



DralBMro AMa, 190 Bawuw MUmu 



Day • 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 ...:.... 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



Jan. Feb. Mar. 



Apr. 
47 
47 
47 
47 
62 
62 
62 
67 
67 
67 
62 
67 
.67 
47 
39 
31 
39 
47 
67 
68 
81 
104 
104 
122 
182 
143 
96 
67 
35 
31 



1924 

64.1 

143 

31 

3810 



May 

47 

62 

68 

68 

62 

43 

47 

43 

39 

39 

43 

67 

88 

143 

176 

202 

202 

176 

166 

122 

113 

122 

122 

104 

104 

68 

62 

74 

88 

88 

81 

2918 

94.1 

202 

39 

6790 



▲IflttvOt, .... 

June July 



68 
68 
81 
81 
68 
67 
62 
62 
67 
67 
62 
47 
81 
47 
39 
36 
31 



62 
47 
47 
43 
39 
89 
39 
35 
35 
47 
62 
62 

l'65'9 

52.0 

81 

86 

8090 



47 
31 
31 
81 
31 
24 
24 
24, 
28 
31 
31 
28 
24 
24 
24 
24 
24 
24 
85 
28 
31 
43 
43 
39 
35 
24 
21 
21 
18 
18 
18 
879 
28.4 
47 
18 
1750 



AVLg. 

18 

18 
16 
16 
16 
18 
21 
21 
21 
21 
24 
24 
21 
21 
18 
21 
18 
18 
16 
16 
16 
16 
16 
• 18 
18 
18 
18 
16 
16 
13 
13 
561 
18.1 
24 

A3 
1110 



Sept. 
18 
13 

^ IS* 
13 
18 
28 
28 
28 
31 
31 
81 
31 
31 
31 
28 
21 
16 
18 
13 
18 
13 
IS 
13 
13 
13 
13 
13 
13 
13 
13 



574 

19.1 

31 

13 

1140 



Oct. Nov. Dec. 

13 8 

13 8 

15 8 
13 8 
13 8 
18 10 
18 18 
13 18 
13 18 
21 IS 
24 18 
28 IS 
28 IS 
28 IS 
28 18 
28 IS 
28 16 
24 18 
24 18 
24 18 
24 18 
24 18 
24 18 

16 13 
13 18 
IS 13 
IS 13 
10 1» 

10 la 

10 10 

8 

667 389 

18.3 13.0 

28 18 

8 8 

1130 774 ""! 



Unless otherwise noted, all discharges are in cubic feet per second. 



CONEJOS RIVER NEAR MOOOTE 

« 

Location. — At highway bridge about 5 miles above Mogote. From 
September 1, 1899, to March 31, 1900, and from April 17, 1903, to Octo- 
ber 31, 1905, a station was maintained about 4 miles above Mogote. From 
March 21, 1907, to October 5, 1911, a station was maintained at Jacob's 
Ranch, 8 miles above Mogote. 

Records Available. — January 1, 1912, to November 30, 1918. 

Drainage Area. — 282 square miles. 

Gage. — ^An automatic recording gage. ^ 

Channel. — Shifts some at left side. 

Discharge Measurements. — ^Made from bridge at high stages and 
by wading 75 feet to 150 feet below at low stages. 

Winter Flow. — Ice causes backwater during the winter months. 

Diversions. — There are court decrees for diversions of 3,^76 second- 
feet from Conejos River, all but 66 second-feet being diverted below the 
present station. 

Reservoirs. — No reservoirs have been constructed on the Conejos 
above this station. 
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LOS PINOS CREEK NEAR ORTIZ, COLO. 

Loeation. — ^At a small semi-circular flume supported by cables, 2% 
miles above Ortiz, Colorado. 

Records Available. — January 1, 1914, to November 30, 1918. 

Drainage Area. — 167 square miles. 

Gage. — ^Bristol automatic. 

Channel. — Slightly shifting. 

Discharge Measurements. — Made by wading, except during high 
water, when they are made from flume. 

Diversions. — One small ditch diverts water above the station in 
Colorado. 
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JUmthaxgm of OoiMJos 
Bratnaff* Axva, 882 8a««v» Milss. 

Day Jan. Feb. Mar. Apr. May 

1 190 450 

2 _ 205 450 

8 180 400 

4 160 400 

5 — 126 350 

6 125 850 

7 140 315 

8 200 815 

9 200 290 

10 .., 260 266 

11 320 265 

12 390 290 

13 460 870 

14 475 610 

16 490 1060 

16 500- 1280 

17 420 1340 

18 340 1340 

19 260 1280 

20 180 1170 

21 160 1060 

22..... 160 1120 

23 150 1170 

24 260 1060 

26 4«0 1020 

26 640 776 

27 •- 640 690 

28 690 732 

29 560 965 

30 450 1060 

31 1120 

Total 9770 23362 

Mean 326 764 

Max 690 1340 

Mln 125 265 

Acre-ft . 19400 46400 



BiT«r BMur Xoffota for 1917. 

▲IttfendA, 8,300 root JllMTO 

June July Aug:. Sept. 

965 2540 465 110 

1060 2360 40& 100 

1280 2280 875 100 

1620 1950 348 90 

1460 1790 348 90 

1340 1790 348 80 

1520 1710 320 80 

1660 1870 296 90 

2200 1790 295 90 

2540 1470 270 80 

2360 1250 296 80 

2540 1180 320 110 

2630 1250 348 100 

2630 1120 320 110 

2720 1120 270 110 

2820 1060 248 90 

2820 945 248 80 

2630 890 248 90 

2720 945 225 90 

2720 1000 185 80 

2820 945 186 80 

2820 890 160 80 

2920 785 150 80 

2820 735 160 120 

2820 835 150 110 

2720 945 150 90 

2720 735 136 80 

2630 606 136 80 

2540 565 136 71 

2540 530 120 62 

496 110 

69485 38375 7746 2703 

2320 1240 250 90.1 

2920 2540 465 120 

965 495 110 62 

138000 76200 15400 6360 



8o» ZiOToL 

Oct. Nov. 



66 
56 
56 
66 
66 
56 
66 
66 
66 
66 
50 
'50 
60 
60 
50 
50 
60 
60 
47 
47 
47 
47 
47 
47 
47 
44 
44 
44 
44 
44 
44 
1553 
50.1 
56 
44 
3080 



44 

44 

44 

44^ 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 

47 

47 

44 

44 



Dec. 
44 
44 
44 
44 
44 
40 
40 
40 
35 
35 
36 
35 
35 
80 
30 
30 
30 
26 



44 


26 


44 


26 


44 


23 


44 


23 


44 


23 


44 


25 


44 


25 


44 


25 


44 


23 


44 


23 


44 


20 


44 


20 




20 


13*26 


960 


44.2 


31 


47 


44 


44 


20 


2630 


1910 



Day 

2 ";;!;;; 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



Jan. 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
23 
23 
23 
23 
23 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
23 
23 
23 
23 
23 
23 
703 

22.7 
25 
20 

1400 



Feb. 
20 
20 
20 
20 
20 
25 
25 
25 
25 
25 
25 
30 
30 
30 
30 
35 
35 
35 
40 
40 
40 
40 
45 
45 
50 

. 50 
55 
55 



935 

33.4 

55 

20 

1850 



l^iMcSuatge of Conejos iBlTor near Koffoto for 1818. 

Area, 882 Bqnaro MUos. Altitude, Toot AImto 

Mar. Apr. May June July Augr. Sept. 

136 476 1020 628 187 99 

136 512 912 648 168 99 

136 612 1140 476 187 99 

136 628 1140 628 187 123 

136 628 1650 716 187 168 

136 716 1780 812 187 136 

136 812 1850 812 187 123 

162 763 1620 672 168 110 

152 763 1400 672 152 110 

228 763 1850 672 162 168 

228 628 2100 672 136 300 

250 548 2180 628 136 228 

250 548 2180 588 136 137 

276 763 2010 612 228 168 

228 966 2180 648 412 168 

206 1140 1930 588 228 136 

187 1080 1930 548 206 110 

168 1200 1700 444 187 110 

152 1140 1620 444 187 99 

136 1200 1400 444 152 88 

123 1020 1330 383 136 88 

136 966 1550 383 136 88 

168 1140 1400 354 123 88 

250 1330 1400 300 123 79 

300 1330 1260 354 110 79 

354 1400 1140 275 110 70 

412 1330 1020 228 110 70 

383 1330 912 228 99 70 

383 1400 812 228 99 70 

444 1260 716 206 88 62 

1140 187 88 

6517 2943^ 45032 15178 4992 



Sea ZiOToL 

Oct. Nov. 



Dec. 



60 
60 
65 
65 
65 
70 
70 
75 
75 
80 
80 
85 
85 
90 
88 
88 
79 
79 
79 
70 
70 
70 
62 
70 
79 
88 
99 
99 
88 
99^ 
123 
2455 
79.2 
123 
60 



217 
444 
123 



949 

1400 

476 



1500 

2180 

716 



490 
812 
187 



4870 12900 58400 89300 30100 



161 

412 

88 

9900 



3593 

120 

300 

62 

7140 



62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
70 
70 
62 
62 
62 
62 
62 
62 
70 
79 
79 
79 
70 
70 
70 
70 
70 
70 
70 
62 
62 
2063 
66.2 
79 
62 
4070 



62 
62 
62 
62 
62 
62 
54 
54 
54 
54 
70 
62 
62 
62 
62 
54 
54 
54 
62 
54 
54 
54 
54 
54 
54 
50 
50 
50 
60 
60 

17d'4' 

56.8 

62 

50 

3380 



Unless otherwise noted, all discharges are in cubic feet per second. 
Discharge estimated January 1st to March 15th. 



STATE ENGINEER, COLORADO 



261 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



3>ralxiAir* 

Jan. Feb. 



BisoliArir* o' 3bos Finos Ore«k near Ortiz for 1917. 

167 Saiiar« IUIob. JUtitude, 8,100 ro«t Above 

Mar. Apr. May June July Aug. Sept. 

190 615 465 49 19 

206 687 433 44 19 

216 788 403 40 16 

216 898 373 40 16 

230 854 330 40 16 

217 788 330 40 16 

206 921 306 35 19 

196 1010 346 81 19 

176 1110 330 27 23 

- 166 1160 245 27 27 

185 1010 217 31 31 

206 1010 176 40 23 

304 967 186 49 23 

606 921 175 44 23 

1040 898 155 40 19 

1240 854 165 36 19 

1300 788 137 44 19 

1270 745 146 44 19 

1040 704 146 35 19 

704 704 120 31 16 

606 704 106 23 19 

684 664 91 23 19 

745 644 84 19 19 

704 606 91 23 31 

625 606 120 23 23 

433 687 84 23 19 

345 532 77 19 19 

418 616 65 19 16 

668 482 64 23 16 

664 482 60 19 16 

684 54 19 

16386 23054 6066 999 698 

629 768 196 32.2 19.9 

1300 1160 465 49 31 

190 482 64 19 16 

82600 46700 12100 1980 1180 



Sea ZiOToL 

Oct. Nov. 



Dec. 



16 
16 
16 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
13 
10 
10 
10 
10 
10 
13 
13 
13 
13 
13 
10 
8 
10 
386 
12.6 
16 
8 
769 



13 
16 
13 
13 
13 
13 
13 
16 
16 
10 
13 
13 
13 
16 
16 
13 
10 
13 
16 
16 
16 
16 
13 
13 
13 
10 
10 
10 
10 
10 



396 

13.2 

16 

10 

786 



Day 

1..., 

2... 

3 ... 

4... 

5 ... 

6.... 

7... 

8.... 

9 ... 
10 .... 
11 .... 

12 .... 

13 ... 

14 .... 

15 ... 

16 ... 

17 ... 

18 ... 

19 ... 

20 .... 
21 ... 

22 ... 

23 ... 

24 .... 

25 ... 

26 ... 

27 ... 

28 ... 

29 ... 

30 .... 

31 ... 



Jan. Feb. 



Dlfloliarffo of &OS Finos near Ortiz 
Area, 167 Sftnare Miles. Altitude, 



Total 
Mean.... 

Max 

Min 

Acre-ft. 



Mar. 
20 
20 
20 
20 
20 
20 
26 
25 
26 
25 
26 
25 
30 
30 
30 
23 
23 
23 
23 
23 
23 
23 
20 
23 
23 
23 
27 
31 
27 
27 
35 
757 

24.4 
35 
20 

1500 



Apr. 

46 

60 

60 

45 

45 

50 

62 

74 

87 

132 

132 

160 

160 

181 

141 

124 

108 

101 

94 

87 

87 

101 

141 

204 

263 

337 

383 

367 

383 

415 



4589 

163 

415 

46 

9100 



May 
602 
539 
577 
677 
568 
674 
694 
694 
694 
664 
484 
416 
448 
577 
714 
674 
654 
634 
677 
658 
520 
502 
539 
677 
539 
602 
466 
466 
466 
431 
415 

17321 
659 
714 
415 

34400 



June 
415 
852 
399 
383 
431 
484 
484 
484 
399 
431 
481 
431 
431 
399 
367 
337 
308 
294 
322 
280 
266 
266 
240 
253 
216 
170 
141 
124 
108 
94 



9740 

325 

484 

94 

19300 



July 

80 

68 

94 

141 

160 

204 

160 

116 

141 

94 

94 

94 

87 

80 

80 

116 

80 

68 

68 

74 

62 

68 

62 

60 

46 

40 

35 

31 

31 

31 

27 

2581 

83.3 

204 

27 

5120 



for 1918. 
Feet Above 
Sept. 



AXLg. 

27 
23 
27 
27 
27 
27 
27 
23 
23 
23 
20 
20 
23 
35 
35 
27 
27 
23 
20 
20 
23 
23 
20 
20 
20 
17 
17 
17 
20 
20 
20 
721 
23.3 
35 
17 
1430 



23 
23 
20 
31 
27 
35 
27 
20 
23 
23 
27 
27 
23 
20 
17 
17 
14 
14 
14 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

6'67 

18.6 

36 

12 

1110 



Sea £eveL 

Oct. Nov. Dec. 

12 20 

12 20 

12 20 

12 23 

12 23 

12 23 

12 23 

12 23 

14 23 

17 23 

20 80 

17 23 

17 23 

14 23 

14 23 

14 20 

14 20 

14 20 

20 20 .:.... 

23 20 

27 20 

27 20 

20 20 

20 20 

20 20 

20 15 

20 16 

20 15 

17 16 

17 15 

17 

619 618 

16.7 20.6 

27 30 

12 15 

1030 1230 



Unless otherwise noted, all discharges are in cubic feet per second. 
Discharge estimated March 1st to 15th. 
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SAN JUAN DRAINAGE 



SAN JUAN RIVER AT ARBOLES 



Location. — ^At Arboles, about one-fourth mile above the mouth of 
Piedra River, near the center of T. 33 N., R. 5 W. 

Records Available.— From 1895 to 1899, and Ajigust 21, 1910, to 
December 31, 1917. 

Drainage Area. — 1,394 square miles. 

Gage. — Chain gage. 

Channel. — ^Likely to shift at high stages. 

Discharge Measurements. — ^Made from car and cable or by wading. 

Winter Conditions. — Ice generally interferes from December to 
March. 

Diversions. — There are court decrees for the diversion of 23 second- 
feet between Arboles and the station at Pagosa Springs, Colo., and 61 
second-feet from intervening tributaries. 

Floods. — The highest gage height recorded since the station was 
established-was 17 feet on October 1, 1911, when the discharge was 40,000 
second-feet. 

Co-operation. — Records furnished by the State Engineer of New 
Mexico. 



NAVAJO RIVER AT EDITH 

Location. — Six miles northeast of Lumberton, New Mexico, at the 
highway bridge on the Lumberton-Edith road, one-eighth mile east of 
Edith, a short distance north of the New Mexico-Colorado state line, near 
the southwest corner of T. 33 N., R. 1 E., about 5 miles downstream from 
the confluence of Navajo and Little Navajo rivers. A small tributary 
enters from the north about one-fourth mile below the station. 

Records Available. — September 21, 1912, to December 31, 1917. 
DrainagCxArea. — Not known. 
Gage. — ^Vertical staff. 
Channel. — Liable to small shifts. 

Discharge Measurements. — ^Made from the bridge or by wading. 
Winter Conditions. — Ice forms during the winter months. 
Diversions. — ^Water is diverted for irrigation above the station. 
Co-operation. — Records furnished by State Engineer of New 
Mexico. 
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Day Jan. 

1 263 

2 264 

3 266 

4 268 

5 269 

6 ...:.... 271 

7 274 

8 277 

9 280 

10 283 

11 286 

12 289 

13 292 

14 295 

15 298 

16 301 

17 305 

18 309 

19 313 

20 317 

21 322 

22 326 

23^ 330 

24 334 

25 338 

26 '338 

27 338 

28 338 

29 339 

30 339 

31 339 

Total 9401 

Mean... 303 

Max 339 

Min 263 

Acre-ft. 18600 



Disobarir* of San Joan Mkvv at Atholbu for 1917. 

▲r«a, 1,384 SanaM MUas. Jlltitud*, 6,000 V%et JlboT« 

Feb. Mar. Apr. May June July Aug. Sept. 

339 276 785 1980 2030 4470 1000 225 

339 272 640 1810 2060 3560 775 220 

339 268 565 1700 2550 3900 740 230 

340 263 470 1600 3510 ' 3030 645 205 
340 259 1260 1620 3070 2620 665 170 
340 255 1580 1600 3530 2720 660 165 
340 250 1540 1450 2930 2800 525 165 
340 246 1500 1380 3480 3430 425 158 
340 377 1460 1700 3400 2970 375 175 

340 508 1390 1900 4150 2820 375 170 

341 639 1370 1420 4420 2650 400 185 
341 770 1420 1900 4500 2750 370 340 
341 770 2220 1780 4660 2550 525 315 
341 770 2220 2180 5200 2050 475 330 
336 770 2140 3280 4980 2350 425 280 
333 840 2530 4120 5020 2570 475 230 
328 875 1480 4020 5050 1860 375 230 
324 965 ' 2110 3780 5220 1540 375 230 
320 1050 1830 3540 4660 1460 375 226 
316, 1110 1740 2600 4850 1930 350 275 
311 1200 1950 2590 4630 1490 340 205 
307 1200 1960 2530 4630 1290 340 206 
303 1050 2500 2540 4490 1290 280 185 
299 990 2750 2070 4530 1200 265 290 
294 990 3140 1910 4540 1180 205 330 
289 735 3230 1970 4540 1210 280 220 
285 710 3010 1870 4380 1490 275 240 
280 710 2820 1770 4600 1020 220 220 

875 2020 1740 4490 1020 220 195 

1500 1860 1890 4430 1060 225 215 

1390 1950 940 215 

9086 22883 55490 68190 124430 67220 13095 6828 

324 738 1850 2200 4160 2170 422 228 

341 1500 3230 4120 5220 4470 1000 340 

280 246 470 1380 2030 940 205 158 

18000 45400 110000 136000 247000 133000 26000 13500 



S«a ^•▼•L 



Oct. 


Nov. 


Dec. 


195 


115 


89 


190 


118 


100 


180 


115 


96 


165 


118 


105 


166 


118 


100 


170 


105 


100 


155 


89 


65 


140 


95 


71 


145 


118 


49 


140 


105 


•89 


145 


100 


65 


140 


100 


95 


140 


89 


65 


120 


95 


61 


118 


95 


61 


120 


95 


65 


125 


95 


30 


135 


96 


25 


120 


100 


. 22 


118 


89 


30 


130 


80 


89 


118 


80 


49 


95 


105 


39 


118 


105 


61 


125 


105 


56 


120 


100 


65 


105 


89 


105 


95 


95 


118 


100 


118 


89 


100 


61 


89 


115 




95 


4147 


2'98'7 


2136 


134 


99.6 


68.9 


196 


118 


118 


95 


61 


22 


8220 


5920 


4240 



Dlfloharff* of San Juan Blver at ArbolAS for 1918. 
Dralnaflra Area, 1,394 8q.iiare MUei. Altitode, 6,000 Teet A'boY% 



Soa ZiOToL 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Augr. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


49 


92 


63 


1040 


1140 


1330 


750 


340 


215 


128 


120 


90 


2 


49 


93 


59 


835 


1140 


1680 


525 


325 


220 


128 


120 


89 


3 


71 


94 


54 


700 


1180 


1900 


770 


280 


170 


128 


120 


88 


4 


61 


96 


50 


720 


1510 


1880 


825 


385 


400 


120 


120 


86 


5 


55 


97 


50 


645 


1420 


2270 


905 . 


. 300 


550 


100 


120 


84 


6 


30 


99 


280 


555 


1560 


2550 


1680 


300 


480 


90 


165 


83 


7 


55 


100 


890 


670 


1600 


2710 


1560 


298 


320 


90 


185 


81 


8 


56 


102 


1350 


595 


1400 


2630 


1160 


260 


240 


90 


180 


80 


9 


58 


103 


595 


720 


1380 


2440 


1200 


270 


345 


100 


180 


79 


10 


59 


105 


930 


1090 


1520 


2710 


1300 


260 


320 


130 


178 


77 


11 


61 


106 


975 


1030 


1270 


2990 


1530 


250 


1340 


156 


155 


76 


12 


62 


108 


1530 


1030 


1040 


3200 


1330 


225 


1100 


130 


150 


75 


13 


64 


109 


2580 


985 


1020 


2880 


1160 


230 


480 


128 


159 


73 


14 


65 


110 


1090 


1000 


1400 


2710 


1220 


1090 


325 


120 


185 


72 


15 


67 


112 


670 


940 


1540 


2500 


1280 


1060 


320 


98 


155 


70 


16 


68 


113 


570 


880 


1950 


2170 


1340 


525 


300 


76 


155 


69 


17 


70 


115 


565 


620 


1670 


2110 


1400 


500 


480 


76 


155 


67 


18 


71 


111 


570 


525 


1820 


1780 


1460 


400 


400 


90 


155 


66 


19 


72 


106 


630 


490 


1800 


1780 


1210 


325 


310 


76 


155 


66 


20 


74 


102 


595 


490 


1770 


1880 


954 


280 


265 


128 


155 


63 


21 


75 


98 


570 


420 


1560 


2050 


700 


280 


220 


320 


155 


62 


22 


77 


93 


555 


450 


1460 


2550 


640 


640 


180 


250 


159 


61 


23 


78 


89 


500 


510 


1700 


1990 


625 


360 


180 


185 


185 


59 


24 


80 


85 


555 


550 


1830 


2220 


588 


280 


185 


180 


180 


58 


25 


. 81 


80 


680 


680 


1830 


1730 


625 


216 


170 


165 


120 


67 


26 


83 


76 


790 


655 


1930 


1530 


610 


178 


178 


185 


125 


66 


27 


84 


72 


645 


935 


1830 


1300 


500 


185 


170 


160 


120 


54 


28 


86 


67 


615 


1040 


1780 


1020 


460 


180 


156 


150 


120 


52 


29 


87 




615 


1060 


1830 


855 


415 


185 


145 


125 


120 


51 


30 


89 




645 


1130 


1720 


750 


415 


1T8 


128 


120 


90 


50 


31 


90 




700 




1530 




365 


170 




120 




48 


Total 


2127 


2733 


20956 


228'96 


48120 


6 20 95 


29502 


10754 


lom 


4131 


4431 


2140 


Mean.... 


68.6 


97.6 


676 


763 


1550 


2070 


952 


347 


333 


133 


148 


69.3 


Max 


90 


115 


2580 


1130 


1950 


3200 


1680 


1090 


1340 


320 


186 


90 


Mln 


30 


67 


50 


420 


1020 


750 


365 


170 


128 


76 


90 


48 


Acre-ft. 


4220 


5420 


41600 


45400 


95400 


123000 


58600 


21300 


20400 


8190 


8790 


4240 



Unless otherwise noted, all dischargres are in cubic feet per second. 
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NINETEENTH BIENNIAL REPORT 



IMsoluurg* of Vmivmjo XlTvr at Sdltli for 1917. 
Baiuao MUos. AltitiiAo, 7,100 Toot JllioTo 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


Dec. 


1 


69. 


62 


40 


76 


512 


366 


810 




54 


49 


37 


32 


2 


60 


61 


39 


156 


658 


432 


810 




67 


49 


37 


32 


8 


61 


60 


38 


182 


366 


338 


766 




67 


49 


37 


32 


4 


62 


69 


38 


220 


366 


432 


570 




67 


49 


37 


32 


5 


63 


68 


37 


220 


470 


512 


570 


»«•*•• 


67 


49 


37 


32 


6 


62 


58 


36 


220 


612 


83« 


670 




67 


43 


43 


32 


7 


62 


67 


3& 


286 


232 


966 


494 




54 


43 


38 


43 


8 


61 


66 


39 


286 


210 


966 


766 




64 


49 


43 


43 


9 


60 


65 


41 


246 


232 


836 


610 




54 


54 


43 


43 


10 


69 


' 64 


42 


286 


266 


966 


670 




54 


49 


37 


43 


11 


58 


54 


44 


366 


338 


1100 


670 


••>••• 


54 


49 


32 


43 


12 ........ 


68 


53 


45 


660 


338 


1100 




60 


54 


49 


32 


43 


18 


57 


52 


47 


432 


338 


1160 





43 


64 


49 


32 


43 


14 


58 


51 


48 


338 


714 


1230 




80 


54 


46 


32 


43 


15 


59 


61 


50 


310 


966 


1360 




80 


64 


49 


32 


43 


16 


59 


60 


52 


232 


966 


1490 




80 


64 


49 


32 


42 


17 


60 


49 


53 


232 


900 


1490 




80 


64 


49 


32 


42 


18 


61 


48 


56 


232 


900 


1100 




80 


64 


49 


32 


41 


19 


62 


48 


66 


232 


900 


1030 




80 


64 


45 


32 


40 


20 


63 


47 


68 


200 


714 


835 




80 


64 


49 


32 


40 


21 


64 


46 


60 


210 


606 


836 




80 


54 


43 


32 


39 


22 


64 


45 


61 


470 


612 


900 




80 


57 


43 


32 


38 


23 


66 


44 


63 


568 


512 


966 




80 


57 


43 


32 


87 


24 


66 


44 


64 


668 


612 


966 




73 


64 


43 


32 


37 


25 


67 


43 


66 


660 


612 


900 




60 


64 


43 


32 


36 


26 


66 


42 


67 


660 


432 


900 




64 


67 


43 


32 


35 


27 


65 


41 


69 


606 


366 


900 




64 


60 


43 


32 


35 


28 


66 


41 


70 


612 


432 


900 




54 


54 


40 


32 


34 


29 


64 




72 


286 


470 


835 




54 


54 


40 


32 


33 


30 


63 




73 


432 


612 


836 




54 


49 


40 


32 


32 


31 


62 




74 


«« ••■• 


568 






54 


•«*••• 


37 




32 


Total 


1916 


1429 


1636 


10363 


16222 


27480 


710*6 


1360 


1696 


1423 


l'6'2'9 


1172 


Mean 


61.8 


61.0 


52.r 


346 


623 


916 


646 


68.0 


66.5 


45.9 


34.3 


37.8 


Max. . .. 


67 


72 


74 


660 


966 


1490 






67 


64 


43 


43 


Min 


57 


41 


36 


76 


210 


338 






49 


37 


32 


32 


Acre-ft. 


3800 


2830 


3240 


20500 


32200 


54600 


14100 


2'70d 


3360 


2820 


2040 


2320 








Disoliarffo of Navajo SlTor at Sdltli for 191& 










Dralnair* Axva, 


.... Sawuw lEUiM. ▲ItttuOo, 7,100 root AImto Bmm ]b#Tol. 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Augr. 


Sept. 


Oct, 


Nov. 


Dea 


1 


31 


33 


67 


168 


266 


266 


143 


64 


108 


39 


33 


33 


2 


30 


34 


59 


168 


272 


265 


133 


64 


65 


39 


31 


33 


3 


30 


34 


61 


143 


314 


292 


165 


64 


58 


39 


31 


33 


4 


Z9 


34 


63 


143 


314 


314 


262 


64 


69 


38 


31 


33 


5 .i. 


29 


34 


65 


143 


272 


410 


168 


61 


68 


38 


31 


83 


6 


29 


34 


67 


123 


314 


446 


373 


67 


64 


38 


30 


33 


7 


29 


34 


69 


143 


314 


314 


266 


67 


64 


38 


30 


33 


8 


30 


34 


70 


143 


292 


446 


180 


57 


54 


37 


30 


33 


9 


30 


35 


72 


143 


292 


445 


180 


57 


53 


37 


28 


33 


10 


30 


35 


74 


155 


272 


623 


168 


67 


72 


37 


28 


33 


11 


30 


36 


76 


207 


237 


661 


168 


57 


67 


37 


28 


33 


12 


30 


35 


78 


193 


207 


606 


156 


67 


67 


36 


30 


33 


13 


30 


36 


80 


207 


221 


606 


155 


77 


62 


36 


30 


33 


14 


31 


35 


82 


193 


237 


606 


133 


314 


68 


36 


31 


33 


15 


21 


36 


84 


155 


272 


445 


156 


102 


68 


36 


33 


33 


16 


31 


36 


84 


143 


373 


410 


133 


77 


62 


35 


33 


33 


17 


31 


36 


84 


133 


410 


373 


123 


64 


52 


37 


33 


33 


18 


31 


36 


72 


123 


410 


292 


113 


64 


49 


36 


33 


33 


19 


31 


38 


72 


102 


379 


292 


113 


57 


46 


36 


33 


33 


20 


32 


40 


72 


102 


292 


292 


102 


67 


46 


37 


33 


33 


21 


32 


42 


92 


92 


266 


523 


84 


57 


46 


41 


33 


33 


22 


32 


44 


92 


113 


237 


336 


102 


57 


45 


38 


33 


33 


23 


32 


46 


102 


123 


336 


292 


92 


56 


45 


38 


33 


33 


24 


32 


48 


102 


133 


336 


373 


102 


66 


45 


38 


33 


33 


26 


32 


49 


102 


168 


292 


314 


84 


56 


45 


33 


33 


33 


26 


32 


51 


102 


193 


292 


221 


84 


66 


44 


33 


33 


33 


27 


33 


63 


113 


221 


336 


180 


72 


56 


44 


33 


33' 


33 


28 


33 


55 


123 


193 


336 


165 


72 


51 


44 


83 


33 


33 


29 


33 




123 


221 


410 


168 


68 


51 


44 


S2 


33 


33 


30 


33 




133 


221 


373 


143 


68 


62 


43 


32 


33 


33 


31 


33 




165 


. 


292 




64 


127 


•••••• 


32 




33 


Total 


962 


1091 


2680 


4708 


9444 


109'76 


4269 


2203 


1637 


1121 


950 


1023 


Moan.... 


31.0 


39.0 


86.4 


167 


305 


366 


137 


71.1 


54.6 


36.2 


31.7 


33.0 


Ma^'ft - 


33 


55 


166 


221 


410 


651 


373 


314 


108 


41 


33 


33 


Min. 


29 


33 


67 


92 


207 


143 


64 


51 


43 


32 


28 


33 


Acre-ft. 


1910 


2160 


5310 


9340 


18700 


21800 


8460 


4370 


3260 


2220 


1880 


2039 


Unless otherwise noted, 


&11 dischargres 


are in cubic feet per i 


second. 








November 23rd to December 31st 


, ice effect. 















STATE ENGINEER, COLORADO 265 

PIEDRA RIVER AT ARBOLBS 

Location. — ^At the Denver & Rio Grande railroad bridge at Arboles, 
in See. 16, T. 33 N., R. 5 W. The Piedra empties into San Juan one- 
half mile below the station. 

Reteords Available. — June 19, 1895, to September 30, 1899; August 
21, 1910, to December 31, 1918. 

Drainage Area. — 650 square miles. 

Gage. — Chain gage. 

Channel. — Permanent except during high water. 

Discharge Measurements. — ^Made from the railroad bridge or by 
wading. 

Diversions. — There are a number of small diversions for irrigation 
above the station. 

Co-operation. — Records furnished by the State Engineer of New 
Mexico. 



LOS PINOS RIVER NEAR IGNACIO 

Location. — ^At the highway bridge at the Southern Ute Indian 
Agency, near Sec. 8, T. 33 N., R. 7 W. The nearest tributary is a small 
stream entering from the west about 2 miles below the station. 

Records Available.— April 22, 1899, to October 31, 1903 ; September 
1, 1910, to November 30, 1912 ; March 10, 1913, to December 31, 1918. 

Drainage Area. — 450 square miles. 

Gage. — Chain. 

Channel. — Shifting. 

Discharge Measurements. — ^Made from the bridge or by wading. 

Winter Conditions. — The gage height and discharge relation may be 
affected by ice during winter months. 

Diversions. — Irrigation is continuous from a point several miles 

above Bayfield, Colo., to the station. 

Co-operation. — Records furnished by the State Engineer of New 
Mexico. 
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NINETEENTH BIENNIAL REPORT 



JUMthmxge 
Draliuiir* Axva, 650 

Day Jan. ^Feb. Mar. 

1 117 138 124 

2 118 133 123 

3 119 132 123 

4*. 120 132 123 

5 121 131 123 

6 122 131 122 

7 124 130 122 

8 126 130 122 

9 129 129 110 

10 131 129 99 

11 138 128 88 

12 135 128 77 

13 1 137 128 66 

14. 140 127 54 

16 142 127 • 47 

16 144 127 47 

17 143 126 66 

18 142 126 77 

19 142 126 94 

20 141 126 122 

21 140 126 155 

22 139 136 192 

23 138 126 180 

24 138 125 234 

26 137 124 309 

26 136 124 370 

27 136 124 166 

28 136 124 238 

29 136 442 

30 134 678 

31 134 732 

Total 4128 3686 5613 

Mean.... 133 128 181 

Max 144 136 732 

Min 117 1^4 47 

Acre-ft. 8190 7110 11100 



of Fl«drft XiT«r Art ArbolAS, Oolo., for 1917. 

S^uar* mioB. AltitndA, 6,000 root Above S«a ZiOTeL 



Apr. 

618 

560 

484 

405 

420 

640 

732 

940 

766 

678 

1340 

1260 

2010 

2060 

1720 

1490 

1250 

1780 

1400 

1090 

1400 

1840 

26£0 

2660 

2720 

3110 

2680 

2460 

1760 

1760 



44672 

1490 

3110 

406 

88400 



May 
1420 
1420 
1680 
1730 
1550 
1660 
1530 
1430 
1430 
1490 
2060 
2520 
2340 
2290 
2910 
3970 
3870 
3670 
3020 
2500 
2430 
2340 
2060 
1880 
1990 
1820 
1730 
1680 
1600 
1680 
1600 
66200 
2100 
3970 
1420 
129000 



June 
1600 
1660 
1800 
1780 
1930 
2070 
2320 
2360 
2970 
3040 
2770 
2970 
3110 
3420 
3150 
3030 
2760 
2770 
2910 
2960 
2430 
2550 
2550 
2520 
2490 
2520 
2520 
2640 
2520 
2410 



76420 

2550 

3420 

1560 

152000 



July 

2240 

1880 

1960 

1660 

1380 

1460 

1560- 

1800 

1630 

1560 

1420 

1350 

1420 

1340 

1060 

1230 

1090 

1060 

890 

1020 

1190 

960 

765 

720 

678 

678 

830 

607 

618 

720 

660 

37196 

1200 

2240 

607 

73800 



AugT- 
263 

607 
433 
898 
355 
238 
212 
242 
238 
208 
212 
252 
212 
177 
212 
224 
238 
238 
196 
177 
180 

60 
122 

94 

80 
165 
145 
132 
132 
110 

98 

6639 

217 

607 

80 
13400 



Sept. 

91 

145 

116 

91 

91 

91- 

94 

80 

112 

106 

112 

290 

224 

224 

168 

145 

166 

146 

132 

132 

, 132 

132 

112 

66 

112 

168 

155 

137 

146 

137 



4037 

135 

290 

66 

8020 



Oct. 

132 

128 

122 

132 

122 

112 

110 

98 

94 

94 

94 

94 

98 

105 

86 

86 

86 

80 

91 

77 

80 

66 

80 

80 

94 

91 

86 

77 

66 

60 

75 

2894 

93.4 

132 

60 

5740 



Nov. 
76 
76 
77 
75 
68 
77 
77 
60 
76 
77 
77 
80 
75 
65 
77 
86 
77 
66 
47 
68 
68 
80 
80 
68 
80 
80 
91 
77 
77 
77 



2221 

74.0 

91 

47 

4400 



I>ec. 

77 

80 

65 

75 

60 

65 

60 

60 

36 

40 

54 

32 

21 

21 

20 

20 

19 

19 

18 

18 

18 

18 

17 

17 

17 

16 

16 

16 

16 

15 

15 

1031 

33.2 

80 

15 

2040 



Day 

1 15 

2 14 

3 14 

4 li 

6 13 

6 13 

7 IS 

8 14 

9 15 

10 16 

11 16 

12 17 

13 18 

14 19 

15 20 

16 21 

17 22 

18 23 

19 24 

20 24 

21 25 

22 26 

23 27 

24 28 

25 29 

26 30 

27 30 

28 31 

29 32 

30 33 

31 34 

Total 670 

Mean... 21.6 

Max 34 

Min 13 

Acre-ft. 1330 



Drainage 

Jan. Feb. 



Siaoliarg^ of FlediiB BlTor at Arboles for 1918. 

650 Sgnare Idles. JUtitnde, 6,000 Teet Above Sea KeveL 



35 
36 
37 
39 
38 
39 
40 
41 
42 
43 
44 
45 
46 
46 
47 
48 
49 
54 
59 
64 
69 
74 
79 
84 
89 
94 
94 
94 



1568 

56.0 

94 

35 

3110 



Mar. 

94 
94 
94 
94 
94 
112 
265 
380 
210 
193 
215 
695 
950 
493 
318 
262 
318 
318 
380 
380 
375 
365 
307 
408 
398 
375 
307 
398 
307 
398 
415 
10002 
323 
950 
94 
19800 



Unless otherwise noted, 



Apr. May 

616 540 

453 540 

434 680 

408 740 

365 870 
332 968 
347 992 
347 872 
415 800 
560 916 
540 700 
647 580 
644 600 
508 780 
480 1020 

464 1200 
420 1020 
376 1100 
340 1080 

366 1060 
396 918 
405 840 

465 1050 
448 1260 
480 1090 
562 1090 
535 922 
612 940 
580 940 
584 840 

650 

13828 27498 

461 887 

612 1260 

332 540 

27400 54500 

all discharges 



June July Aug. 



640 

640 

1050 

1050 

1160 

1120 

1120 

1010 

922 

1160 

1200 

1320 

1120 

1160 

1060 

840 

762 

668 

640 

606 

700 

1010 

912 

730 

640 

560 

492 

362 

313 

250 



25207 

840 

1320 

250 

50000 



237 

215 
237 
160 
356 
338 
420 
338 
407 
508 
260 
199 
165 
212 
259 
306 
353 
400 
379 
359 
338 
263 
263 
250 

. 263 
150 
150 
123 
120 
123 
135 
8276 
267 
508 
120 

16400 



166 
136 
144 
128 
135 
123 
123 
123 
110 
128 
123 
120 
120 
310 
356 
228 
190 
166 
140 
140 
140 
144 
160 
165 
140 
128 
128 
120 
120 
120 
120 

4673 
151 
356 
110 

9270 



Sept. 

120 
120 
144 
275 
250 
215 
185 
156 
172 
356 
762 
492 
381 
210 
140 
136 
237 
223 
205 
180 
165 
144 
140 
140 
156 
140 
123 
120 
120 
120 



Oct. Nov. Dec. 



are in cubic feet per 



6326 

211 

762 

120 

12500 

second. 



120 
110 
100 
90 
84 
80 
70 
70 

H 

loi 

104 

90 

90 

90 

90 

80 

80 

80 

80 

90 

150 

172 

123 

120 

123 

123 

100 

96 

90 

90 

90 

3069 

99.0 

172 

70 

6090 



90 

90 

90 

90 

96 

96 

100 

100 

100 

110 

104 

96 

76 

110 

100 

96 

80 

96 

100 

104 

104 

100 

100 

96 

100 

104 

96 

96 

80 

90 

28"8'4 

96.1 

110 

76 

5720 



89 
88 
87 
86 
85 
85 
84 
83 
82 
81 
80 
79 
78 
77 
76 
75 
75 
74 
73 
72 
71 
70 
69 
68 
67 
66 
66 
65 
64 
63 
62 
2340 
75.5 
89 
62 
4640 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

*' Total 
Mean.... 

Max 

Min 

Acre-ft. 



Dlsoliarsre of JmOb Finos Blver at Iguaolo for 1917. 

Drainagre Area, 450 Sgnare Miles. Altitude, 6,480 Feet A1>OTe 

Jan. Feb. Mar. Apr. May June July Aug. Sept. 

173 112 99 286 835 1010 2290 255 8.5 

165 116 94 245 820 940 2180 240 8.0 

156 121 88 220 776 1060 1930 200 7.0 

147 125 83 202 815 1250 1800 1«8 8.0 

138 130 78 235 868 1600* 1600 166 5.5 

130 134 72 295 775 1500 1610 170 5.0 

121 139 67 340 685 1660 1630 162 5.2 

121 144 61 392 730 1760 1680 140 6.5 

121 148 66 660 735 2150 1510 122 6.0 

121 152 58 520 730 2410 1310 106 6.5 

121 157 61 465 845 2410 1240 96 8.0 

121 162 63 470 800 2480 1240 102 74.0 

122 166 66 710 820 2600 1140 165 68.0 
122 171 68 745 915 2640 1070 145 72.0 
122 175 87 710 1340 2830 1000 112 92.0 
122 170 77 636 1740 2780 1020 100 62.0 
122 164 80 665 1870 2820 915 96 '52.0 
119 159 80 735 1940 2750 746 96 50.0 
115 153 83 530 1860 2860 755 84 42.0 
112 148 92 525 1500 2490 735 70 35.0 
109 142 91 690 1390 2500 665 66 31.0 

106 137 112 765 1310 2260 630 70 26.0 

102 132 93 955 1340 2500 540 42 128.0 
99 126 106 1000 1320 2430 625 33 158.0 
96 121 136 1130 1300 2340 765 16 160.0 

92 ir6 170 1220 1140 2360 490 15 145.0 
89 110 148 1170 970 2320 890 11 138.0 

93 105 192 1030 1030 2210 575 11 126.0 
98 350 940 1060 2210 420 10 126.0 

103 460 820 1140 2250 500 9 116.0 

107 405 1090 315 8 

3635 3936 3776 19105 34488 66270 33715 3085 1765.2 

119 141 122 637 1110 2180 1090 99.5 58.8 

173 176 460 1220 1940 2860 2290 255 160 

89 105 5& 202 685 940 315 8 5 

7310 7800 7490 37900 68400 129000 66900 6120 3500 



Sea ^eveL 



Oct. 

120 

118 

118 

118 

110 

102 

104 

100 

92 

98 

84 

68 

66 

48 

36 

38 

33 

35 

38 

32 

35 

32 

32 

38 

34 

34 

38 

29 

33 

29 

29 

1910 

61.6 

120 

29 

3790 



Nov. 
30 
29 
28 
21 
16 
19 
26 
26 
28 
29 
30 
28 
28 
20 
24 
26 
32 
23 
30 
29 
36 
35 
26 
30 
34 
30 
31 
21 
21 
18 



804 

26.8 

36 

16 

1590 



Dec. 
24 
23 
36 
62 
46 
38 
42 
47 
66 
82 
97 
70 
70 
84 
70 
67 
66 
70 
68 
67 
60 
54 
62 
66 
69 
52 
54 
55 
51 
64 
48 

1746 

58.0 
97 
23 

8570 



Disoliarffe of Jmou Finos Biver at Ignaoio for 1918. 
Dralnafife Area, 450 Square Miles. Altitude, 6,480 Feet Alaov Sea IbeveL 



Day 
1 ... 
2... 
3... 
4... 
5 ... 
6... 
7.... 
8.... 
9.... 

10 .... 

11 .... 

12 .... 

13 ... 

14 ... 

15 ... 

16 ... 

17 ... 

18 ... 

19 ... 

20 .... 

21 .... 

22 ... 

23 ... 

24 ... 

25 ... 

26 ... 

27 ... 

28 ... 

29 ... 

30 ... 

31 ... 



Total 
Mean.... 

Max 

Min 

Acre-ft. 



Jan. 
52 
64 
58 
62 
59 
56 
54 
49 
64 
59 
39 
62 
84 
51 
67 
78 
62 
67 
70 
72 
70 
67 
87 
85 
83 
81 
79 
77 
75 
73 
71 

2077 

67.0 
87 
39 

4120 



Feb. 
69 
67 
65 
63 
61 
59 
57 
55 
53 
51 
49 
47 
45 
43 
41 
39 
43 
47 
51 
55 
60 
64 
68 
72 
76 
80 
71 
71 



1622 

57.9 

80 

39 

3220 



Unless otherwise 



Mar. 

67 

75 

69 

75 

85 

117 

165 

350 

180 

144 

155 

320 

710 

270 

82 

122 

178 

192 

190 

187 

192 

173 

175 

201 

201 

204 

230 

226 

192 

213 

258 

5998 

193 

710 

67 

11900 

noted, 



Apr. May 

246 342 

249 366 

237 334 

220 366 

201 500 

187 572 

223 657 

213 495 

220 469 

261 478 

299 374 

309 292 

316 J20 

306 528 

299 820 

286 1080 

276 1040 

255 1140 

233 1090 

220 1350 

210 828 

210 566 

198 868 

233 1150 

261 1010 

292 1010 

309 876 

302 900 

309 908 

313 635 
452 

7693 21816 



June 

378 

478 

1000 

1010 

1120 

1040 

1220 

892 

940 

1150 

1270 

1200 

1090 

1120 

1010 

804 

602 

436 

382 

313 

324 

522 

655 

444 

362 

283 

226 

182 

149 

110 



256 
316 
187 



704 

1350 

292 



15300 43300 
all discharges 



July 

77.0 

55.0 

64.0 

178.0 

130.0 

243.0 

270.0 

273.0 

243.0 

374.0 

538.0 

394.0 

374.0 

350.0 

327.0 

394.0 

320.0 

270.0 

125.0 

80.0 

57.0 

43.0 

38.0 

23.0 

12,0 

9.5 

8.7 

8.6 

8.6 

8.0 

7.2 

5292.4 

171 

538 

7.2 

10500 



20612 

687 

1270 

110 

40900 

are in cubic feet per 



Aug. 

6.4 

6.0 

6.4 

7.8 

7.4 

8.3 

9.3 

9.0 

9.0 

16.0 

26.0 

12.0 

10.0 

15.0 

230.0 

96.0 

52.0 

33.0 

15.0 

14.0 

29.0 

134.0 

82.0 

35.0 

23.0 

16.0 

15.0 

13.0 

12.0 

12.0 

12.0 

969.6 

31.3 

230 

6 

1920 



Sept. 

11 

17 

12 

28 

35 

22 

13 

15 

32 

748 

1580 

892 

550 

427 

350 

316 

267 

226 

195 

165 

149 

137 

130 

112 

98 

85 

69 

61 

48 

36 



6821 

227 

1580 

11 

13500 

second. 



Oct. 

19.0 

12.0 

11.0 

9.5 

8.1 

7.4 

7.8 

8.6 

11.0 

9.6 

10.0 

10.0 

9.7 

10.0 

10.0 

12.0 

12.0 

15.0 

12.0 

14.0 

98.0 

51.0 

73.0 

67.0 

73.0 

57.0 

61.0 

46.0 

42.0 

46.0 

40.0 

862.6 

27.8 

98 

7.4 

710 



Nov. 
46 
38 
36 
35 
35 
43 
25 
18 
12 
18 
21 
38 
36 
59 
59 
67 
50 
32 
33 
34 
35 
37 
38 
39 
40 
41 
42 
44 
45 
46 



1126 

37.5 

59 

12 

2230 



Dec. 
47 
48 
49 
60 
52 
53 
54 
65 
66 
67 
58 
60 
61 
62 
63 
64 
65 
66 
68 
69 
70 
71 
72 
78 
76 
76 
77 
78 
79 
80 
81 

1989 

64.2 
81 
47 

3940 
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ANIMAS RIVER AT DURANGO 



Location. — At the footbridge at the foot of Fourteenth Street in 
Durango, near the power plant of the San Juan Water & Power Co. 
Junction Creek enters about three-fourths of a mile above, and Lightner 
Creek about the same distance below the station. 

Eecords Available. — June 20, 1895, to December 31, 1905 ; January 
1, 1910, to December 31, 1918. 

Drainage Area. — 694 square miles (from Hayden's Atlas). 

Gage. — ^Vertical staff. 

Channel. — ^Permanent. 

Discharge Measurements. — ^Made from cable. 

Winter Conditions. — ^Ice rarely forms. 

Diversions. — Water is diverted for irrigation for about 15 miles 
above the station. 

Floods. — The maximum observed gage height was 13.6 feet in Octo- 
ber, 1911. 

Co-operation. — Becords furnished by the State Engineer of New 
Mexico. 



FLORIDA RIVER NEAR DURANGO 

Location. — ^At wagon bridge on the Upper Florida River about eight 
miles from Durango. 

Becords Available.— May 21, 1899, July 31, 1899; April 1, 1901, 
October 5, 1903 ; September 18, 1910, November 30, 1918. 

Drainage Area. — Not known. 

Gage. — ^Vertical staff. This gage has no relation to gage established 
September 18, 1910. 

Channel. — ^Probably shifting. 

Discharge Measurement.^ — Made from bridge or by wading. 

Winter Conditions. — ^Ice forms during winter months. 

Co-operation. — ^Maintained in co-operation with the State Engineer 
of New Mexico. 
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DifldLarsr* of AiiJmas Bl-wr at DmraiLiro for 1917. 

Dralnaffo Aroa, 694 Bgnare Milos. Altltndo, 6,550 Foot Above Sea &oveL 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1 290 330 290 570 1190 1790 6140 1390 425 432 281 184 

2 800 330 290 570 1290 1860 5650 1250 455 445 281 162 

3 820 330 290 570 1380 2040 4730 1090 456 445 287 162 

4 330 306 290 570 1390 2610 4620 1000 445 432 287 162 

5 305 305 290 455 1390 3630 4100 920 440 416 281 158 

6 305 305 290 500 1290 3080 3180 876 426 400 275 158 

7 330 305 290 570 1200 3900 4100 900 410 400 275 158 

8 330 806 290 570 1090 4400 4000 830 445 400 262 158 

9 330 305 290 570 1020 4960 3260 800 456 400 262 153 

10 326 290 290 675 1000 5900 3530 800 460 400 262 153 

11 320 290 270 700 990 5900 3630 780 476 400 256 163 

12 306 290 270 750 1150 6140 3180 760 600 400 244 163 

13 305 290 270 920 1410 6500 3180 870 600 400 232 149 

14 328 290 270 1000 1980 7020 2840 840 480 400 220 149 

15 330 290 270 1090 3000 7940 2510 858 600 400 214 144 

16 330 290 260 920 3000 8460 2460 800 476 375 208 144 

17 330 290 255 840 3900 8460 2390 775 465 356 208 140 

18 330 290 255 840 3900 8200 2240 700 446 360 196 140 

19 330 290 255 700 3900 8070 2100 720 410 350 202 140 

20 330 270 255 700 2690 7150 2240 640 425 350 196 128 

21 330 270 255 700 2170 7150 1980 630 400 360 190 110 

22 320 270 255 875 2240 6900 1840 690 426 350 184 50 

23 305 270 255 1260 2390 6900 1840 675 356. 342 184 60 

24 306 270 255 1710 2460 7020 1840 570 360 342 184 90 

25 306 280 290 1980 2320 6900 2000 570 360 338 166 90 

26 290 290 330 1790 1980 6770 1910 665 350 330 184 98 

27 290 290 355 1790 1980 6390 2210 570 366 330 184 128 

28 320 290 475 1440 1840 6900 1840 612 426 324 184 162 

29 330 700 1250 1980 6500 1840 612 426 305 184 176 

30 330 775 1090 2100 6140 1600 600 425 293 184 196 

31 3S0 630 1980 1600 476 287 214 

Total 9858 8220 10105 27855 61600 175380 90480 23667 12940 11640 6767 4421 

Mean... 318 294 326 928 1990 5850 2920 763 431 372 225 143 

Max 330 330 775 1980 3900 8460 6140 1390 600 446 287 214 

Min 290 270 255 455 990 1790 1600 475 350 287 166 60 

Acre-ft. 19500 16300 20000 55200 12200.0 348000 179000 46900 25700 22900 13400 8770 

Difloharffo of AnJ-maii iRIver at DmraiLiro for 193L8. 

Drainage Area, 694 Square Idles. Altitude, 6,550 Feet Aliove Boa DbeveL 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1 214 162 19i6 410 860 1620 1110 415 426 400 293 306 

2 214 162 214 425 990 1700 1050 396 426 400 274 306 

3 214 140 214 425 1160 2300 1030 395 490 400 274 306 

4 214 140 214 425 1350 2630 1130 600 490 375 274 305 

5 214 105 220 455 ^ 1460 2960 1160 685 480 375 274 306 

6 196 105 244 455 1400 3210 1200 630 480 375 274 305 

7 196 95 244 420 1350 3780 1230 600 480 375 274 306 

8 196 85 244 450 1350 4050 1230 660 490 360 274 306 

9 196 85 244 610 1230 4400 1360 715 600 350 274 305 

10 214 60. 244 600 1200 4350 1350 715 1160 350 274 293 

11 214 55 293 600 1130 4300 1300 680 2800 350 274 298 

12 214 85 350 660 1200 4190 1200 660 2250 350 274 293 

13 214 95 400 660 1320 4150 1200 600 1500 350 274 274 

14 208 105 355 560 1550 4150 1110 700 1350 350 274 274 

15 208 140 350 520 1850 4150 1000- 850 1200 350 274 274 

16 208 140 330 610 2230 3580 • 950 720 910 350 274 274 

17 208 140 330 510 2430 3000 930 660 756 350 274 274 

18 202 162 305 510 2480 2590 860 610 710 350 274 270 

19 196 162 306 610 2630 2480 770 550 670 350 274 265 

20 196 140 305 610 2950 2410 730 600 615 355 274 261 

21 ... . 196 140 305 620 2900 2430 700 616 670 400 274 266 

22 . 196 184 306 520 2800 2480 640 710 540 375 274 262 

23 '. 184 184 305 520 2700 2200 624 636 490 350 274- 247 
24"". 184 184 305 620 2700 2130 670 616 480 330 274 243 
25 " 184 149 306 650 2700 2030 660 656 466 330 299 238 
26 " 176 110 320 680 2590 1820 620 640 456 330 806 234 
27 ""• ' 176 140 330 790 2560 1550 496 616 443 330 293 229 

28 175 176 342 790 2340 1300 460 490 426 305 280 226 

29 162 875 790 2030 1200 450 480 426 806 274 220 

30 "' 162 390 790 1700 1110 436 456 426 306 298 216 

31 162 410 1520 415 425 305 ...... 211 

Total 6091 3629 9293 16395 58660 84140 27749 18265 22988 10920 8339 8361 

Mean 196 180 300 646 1890 2800 896 589 766 352 278 270 

Max " " 214 184 410 790 2950 4400 1350 850 2800 400 306 305 

Min " " 162 66 196 410 860 1100 416 396 426 305 274 211 

Acre-ft. 12100 7200 18400 32500 116000 167000 66000 36200 46600 21700 16600 16600 

Unless otherwise noted, all dlschargres are In cubic feet per second. 
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Disoliarff* of riorida BlT«r at Dnnuuro for 1917. 










DralaAff* Ar«a, 196 Sgnare Mltos. 


JUtltiiAo, 


.... root AlMTO 0oa IJOToL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Augr- 


Sept. 


Oct. 


Nov. 


Dec. 


1 












244 


1320 


132 


21 


34 


13 


7 


2 












219 


1190 


121 


21 


44 


13 


7 


3 












267 


1010 


110 


21 


34 


13 


7 


4 












879 


878 


110 


21 


34 


13 


7 


5 










* 


497 


806 


100 


21 


34 


13 


7 


6 












490 


620 


90 


21 


28 


13 


7 


7 












670 


798 


80 


21 


21 


13 


7 


8 












911 


730 


80 


21 


21 


13 


7 


9 












1090 


593 


70 


21 


21 


13 


7 


10 












1270 


464 


70 


21 


21 


13 


7 


11 












1320 


460 


80 


84 


21 


13 


7 


12 












1430 


400 


80 


60 


21 


13 


7 


13 












1490 


346 


110 


34 


21 


13 


7 


14 












1480 


306 


100 


60 


21 


13 


7 


15 












1540 


249 


80 


44 


21 


13 


7 


16 












1660 


249 


80 


34 


21 


IS 


7 


17 












1650 


207 


80 


34 


21 


13 


7 


18 












1680 


189 


70 


34 


21 


13 


7 


19 










•>•••• 


1640 


207 


70 


28 


13 


13 


7 


20 












1570 


207 


60 


28 


13 


13 


7 


21 












1440 


207 


52 


28 


13 


13 


7 


22 










460 


1320 


207 


52 


28 


13 


13 


7 


23 




*■•••• 






388 


1430 


189 


52 


60 


13 


13 


7 


24 










388 


1490 


207 


44 


70 


13 


7 


7 


25 




••••-• tf 






339 


1480 


207 


34 


60 


13 


7 


7 


26 










270 


1480 


173 


34 


62 


13 


11 


7 


27 










270 


1410 


207 


34 


44 


13 


7 


7 


28 










270 


1340 


173 


34 


34 


13 


7 


7 


29 




•.•••» 






270 


1400 


158 


34 


84 


13 


7 


7 


30 


1 








270 


1390 


173 


28 


84 


13 


7 


7 


31 










270 


. 


145 


21 




13 




7 


Total 










8185 


36677 


13276 


2192 


l'6'44 


629 


352 


217 


Mean.... 










318 


1190 


428 


70.7 


34.8 


20.3 


11.7 


7.00 


Max 










450 


1680 


1320 


132 


70 


44 


13 


7 


Min 










270 


219 


145 


21 


21 


13 


7 


7 


Acre-ft. 










6320 


70700 


26300 


4360 


2070 


1260 


698 


430 








Difloliarffo of Florida miTor at Diuraairo 'or 


1918. 




• 






DrainaiT* Ar»a, 136 8qnar« 


Idles. 


JUtitllde, 


.... Foot AboTo Boa KotoL 




Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


I>ec. 


1 


7.0 


2.7 


10 


70 


90 


196 


68 


64 


32 


31 


22 


49.0 


2 


7.0 


2.5 


10 


80 


90 


306 


62 


40 


31 


28 


22 


46.0 


3 


7.0 


2.4 


7 


80 


88 


376 


78 


35 


31 


27 


21 


36.0 


4 


7.0 


2.2 


10 


60 


110 


844 


90 


40 


39 


24 


21 


32.0 


5 


7.0 


2.0 


10 


60 


131 


366 


83 


36 


39 


22 


21 


26.0 


6 


7.0 


1.9 


10 


52 


141 


376 


108 


40 


35 


21 


21 


29.0 


7 


6.8 


1.7 


10 


52 


165 


376 


112 


35 


32 


21 


21 


27.0 


8 


6.7 


1.5 


28 


60 


165 


333 


106 


36 


32 


21 


21 


14.0 


9 


6.5 


1.4 


28 


60 


162 


311 


110 


62 


68 


24 


20 


14.0 


10 


6.3 


1.2 


28 


66 


224 


344 


165 


49 


817 


28 


20 


11.0 


11 


6.2 


1.0 


28 


100 


182 


344 


178 


44 


246 


32 


19 


6.8 


12 


6.0 


.9 


70 


88 


155 


317 


178 


37 


165 


29 


19 


28.0 


xt 


6.8 


.7 


90* 


86 


186 


311 


178 


39 


129 


24 


18 


6.2 


'4 


5.7 


.6 


90 


86 


344 


311 


141 


70 


108 


21 


19 


16.0 


10 


5.5 


.4 


90 


90 


397 


246 


131 


70 


90 


20 


19 


13.0 


16 


6.3 


1.4 


80 


86 


478 


213 


143 


64 


78 


19 


18 


21.0 


17 


6.2 


2.3 


.80 


74 


478 * 178 


118 


62 


70 


21 


16 


^2.0 


18 


5.0 


3.3 


35 


70 


483 


159 


102 


42 


64 


21 


16 


21.0 


19 


4.8 


4.3 


35 


72 


478 


136 


93 


37 


55 


22 


16 


13.0 


20 


4.7 


5.2 


35 


70 


462 


159 


93 


35 


62 


29 


14 


14.0 


21 


4.5 


6.2 


35 


66 


361 


165 


86 


62 


62 


39 


14 


10.0 


22 


4.4 


7.2 


52 


54 


322 


276 


72 


72 


62 


32 


14 


12.0 


23 


4.2 


8.2 


35 


55 


441 


224 


86 


66 


49 


34 


14 


11.0 


24 


4.0 


9.1 


35 


60 


473 


178 


70 


55 


42 


34 


14 


8.2 


25 


3.8 


10.0 


35 


70 


499 


146 


78 


46 


35 


32 


27 


6.2 


26 


3.7 


11.0 


52 


70 


392 


123 


62 


40 


36 


28 


36 


13.0 


27 


3.5 


12.0 


52 


70 


376 


106 


58 


86 


85 


27 


27 


14.0 


28 


3.4 


13.0 


52 


70 


414 


93 


52 


36 


86 


29 


27 


13.0 


29 


3.2 




60 


78 


339 


83 


60 


32 


34 


24 


24 


11.0 


30 


3.0 




60 


90 


256 


70 


50 


39 


82 


25 


44 


13.0 


31 


2.9 




60 




196 




52 


32 




24 




14.0 


Total 


163.1 


lie.s 


1312 


2145 


9078 


7i'66 


3033 


1419 


2*id"4 


813 


622 


667.4 


Mean.... 


5.26 


4.15 


42.3 


71.5 


293 


239 


97.8 


46.8 


70.1 


26.2 


20.7 


18.3 


Max 


7.0 


13 


90 


100 


499 


376 


178 


72 


317 


39 


44 


49 


Min 


2.9 


0.4 


7 


52 


88 


70 


50 


32 


81 


19 


14 


62 


Acre-ft. 


323 


231 


2600 


4250 


18000 


14200 


6010 


2810 


4170 


1610 


1230 


1130 



Unless otherwise noted, all discharges are in cubic feet per second. 
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LA PLATA RIVER AT HESPERUS 

Location. — ^At railroad bridge on Upper La Plata about 800 feet 
northwest of Hesperus railroad station. 

Records Available.— June 15, 1904, August 11, 1904 ; April 1, 1906, 
August 11, 1906 ; August 24, 1910, December 31, 1910 ; May 25, 1917., to 
November 30, 1918. 

Drainage Area. — ^Not known. 

Gage. — ^Vertical staff. 

Channel. — ^Probably shifts. 

Winter Conditions.— Ice forms during winter months. 

Co-operation — Maintained in co-operation with the State Engineer 
of New Mexico. 
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NINETEENTH BIENNIAL REPORT 



Day 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



Day 
1 .... 
2... 
3.... 
4.... 
5... 
6.... 
7 .... 
8... 
9.... 

10 .... 

11 ... 

12 .... 

13 ... 
14.... 
15... 

16 ... 

17 .... 

18 ... 

19 .... 

20 .... 

21 ... 

22 .... 

23 .... 

24 ... 

25 ... 

26 ... 

27 .... 

28 .... 

29 .... 

30 ... 

31 ... 



Dtoolutfy* of £» Flflfto miT«r at K««pMnui for 1917. 

BraUiAffo Aroa, 37 Baluuro ICllas. JLltitiiAo, Foot 

Jan. Feb. Mar. Apr. May June July Aug, Sept. Oct, Nov. I>ec. 



A1>0Te 0ea ^OTeL 



115 
115 

88 
101 
123 
ISO 
130 
802 
114 
130 

88 
1590 



108 
115 
188 
340 
386 
286 
311 
422 
613 
722 
540 
590 
540 
340 
354 
286 
227 
208 
208 
227 
250 
238 
197 
227 
217 
217 
197 
179 
170 
137 

9'6"46 

301 

722 

108 

17900 



137 
130 
115 
95 
95 
88 
88 
88 
88 
95 
88 
76 
76 
64 
64 
58 
47 
42 
76 
53 
53 
58 
47 
42 
76 
70 
47 
42 
42 
37 
32 
2209 
71.3 
137 
32 
4380 



32.0 

26.0 

23.0 

19.0 

16.0 

13.0 

10.0 

10.0 

8.0 

6.5 

6.5 

13.0 

13.0 

10.0 

10.0 

10.0 

10.0 

10.0 

10.0 

8.0 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 

335.5 

10.8 

32 

6.5 

665 



6.5 
6.5 
6.5 
5.0 
4.5 
5.0 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
8.0 
6.5 
8.0 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
6.5 
8.0 
8.0 
8.0 
8.0 
8.0 
6.5 
6.5 
6.5 

26'6'.'6 

6.68 

8.0 

4.5 

398 



Disobarffe of I^ Plata Biver at HMpoms for 1918. 



Drainair« Area» 37 B^iutto lUlo*. 



Total 
Mean.... 

Max 

Min 

Acre-ft. 



Jan. 
4.7 
4.6 
4.5 
4.4 
4.3 
4.2 
4.2 
4.2 
4.1 
4.1 
4.0 
4.0 
3.9 
3.9 
3.8 
3.8 
3.7 
3.7 
3.6 
3.6 
3.5 
3.5 
3.4 
3.4 
3.3 
8.3 
3.2 
3.2 
3.2 
3.1 
3.1 

117.5 

3.79 

4.7 

3.1 

233 



Feb. 
3.0 
3.0 
2.9 
2.9 
2.8 
2.8 
2.7 
2.7 
2.6 
2.6 
2.5 
2.5 
2.4 
2.4 
2.5 
2.6 
2.7 
2.8 
2.9 
3.0 
3.1 
3.2 
3.3 
3.4 
3.5 
3.6 
3.8 
3.9 



82.1 

2.93 

3.9 

2.4 

163 



Mar. 

4.0 

4.1 

■4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

4.8 

4.9 

5.0 

10.0 

8.0 

17.0 

17.0 

10.0 

10.0 

10.0 

5.0 

6.0 

6.0 

8.0 

8.0 

10.0 

15.0 

13.0 

15.0 

13.0 

15.0 

17.0 

22.0 

284.5 

9.18 

22 

4.0 

564 



Apr. 
22 
19 
19 
19 
15 
22 
33 
25 
29 
63 
48 
36 
33 
33 
29 
25 
25 
25 
22 
19 
19 
19 
19 
19 
25 
63 
55 
55 
71 
100 



1006 

33.5 

100 

15 

1990 



May 

109 

100 

71 

89 

129 

171 

139 

109 

100 

139 

100 

89 

89 

171 

194 

150 

194 

194 

194 

171 

129 

150 

183 

171 

139 

129 

100 

89 

80 

55 

36 

3963 

128 

194 

36 

7860 



Altitude, 

June July 



root AbOTO 



36 

100 

119 

150 

139 

119 

100 

71 

80 

100 

109 

100 

80 

139 

89 

63 

42 

■ 42 

36 

36 

36 

71 

80 

42 

63 

36 

29 

22 

19 

17 

2165 

72.2 

150 

17 

4290 



15.0 

13.0 

17.0 

29.0 

22.0 

55.0 

48.0 

48.0 

42.0 

42.0 

73.0 

29.0 

42.0 

36.0 

33.0 

29.0 

22.0 

19.0 

17.0 

15.0 

19.0 

17.0 

13.0 

10.0 

10.0 

8.0 

6.0 

6.0 

6.0 

6.0 

6.0 

713.0 

23.0 

55 

6.0 

1410 



Augr. 

6.0 

6.0 

6.0 

8.0 

10.0 

10.0 

10.0 

10.0 

17.0 

13.0 

17.0 

17.0 

15.0 

25.0 

22.0 

19.0 

19.0 

17.0 

15.0 

• 17.0 

19.0 

17.0 

15.0 

15.0 

13.0 

8.0 

6.0 

6.0 

6.0 

6.0 

10.0 

400.0 

12.9 

25 

6.0 

793 



Sept. 
8.0 
6.0 
17.0 
13.0 
10.0 
10.0 
10.0 
10.0 
17.0 
80.0 
80.0 
48.0 
29.0 
22.0 
19.0 
19.0 
17.0 
15.0 
15.0 
15.0 
15.0 
13.0 
10.0 
10.0 
10.0 
10.0 
8.0 
8.0 
8.0 
6.0 



8.0 
6.5 
6.5 
6.5 
5.0 
5.0 
4.5 
4.5 
4.5 
4.5 
4.5 
3.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
4.5 
4.5 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
104.3 
3.36 
8.0 
1.9 
207 



1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
3.0 
4.5 
4.5 
4.5 
4.5 
4.5 



4. 
4. 
4, 
4. 



5 
5 
5 
5 



4.5 
4.5 
4.5 
4.5 
4.5 
4.5 

9"7.'i 

3.24 

4.5 

1.9 

192 



558.0 

18.6 

80 

6.0 

1110 



SOOi XiOTOl. 

Oct. Nov. 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
8.0 
8.0 
8.0 
8.0 
6.0 

6.0 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 

17"6.'0 "...'.. 

6.77 

8.0 

6.0 

349 



4.6 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 
6.5 
6.5 
6.4 
6.3 
6.3 
6.2 



1 

9 
9 
8 
7 



6 
6 
5 
5 
5 
5 
5.6 
5.5 
5.5 
5.4 
5.3 
5.2 
5.1 
5.1 
5.0 
4.9 
4.8 
4.7 
167.2 
5.39 
6.5 
4.5 
382 



Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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YAMPA AND WHITE DRAINAGE 
B. T. Chase, Hydrographer 

YAMPA RIVER AT STEAMBOAT SPRINGS 

Location. — This station was moved from the lower steel bridge to 
the Fifth Street bridge at Steamboat Springs on April 26, 1915. It is 
about one-quarter mile below Spring Creek and one-half mile above 
Soda Creek. 

Eeeords Available.— May 3, 1904, to October 31, 1906; March 1, 
1910, to November 17, 1918. 

Drainage Area. — 500 square miles. 

Gage. — ^Automatic recording gage and vertical staff gage. 

Channel. — Practically permanent. 

Discharge Measurements. — Made from highway bridge. 

Winter Flow. — Hot Springs above keep the river practically open 
during the winter months. 

Diversions.— There are court decrees for diversions of 115 second- 
feet from the Yampa River between Yampa and Steamboat Springs, and 
diversions of 231 second-feet from intervening tributaries. There are 
decrees for 258 second-feet above Yampa. 

YAMPA RIVER NEAR MATBELL 

Location. — At highway bridge about three miles above Maybell in 
Sec. 2, T. 6 N., R. 95 W. Nearest tributary, Deception Creek, enters 
about one mile below. 

Records Available. — April 24 to November 30, 1918. From April 
17, 1904, to October 31, 1905, and from June 12, 1910, to November 30, 

1912, a station was maintained at the Thornburg bridge, about nine 
miles below Maybell. The present station was established April 25, 
1916. 

Gage.— Chain gage located on highway bridge. 

Channel. — Permanent. 

Winter Flow. — Discharge estimated from measurements during win- 
ter months. 

Diversions. — ^Between this station and Craig there are decrees for 
diversions of 131 second-feet from the Yampa River and 3,269 second- 
feet from intervening tributaries. 

Co-operation. — Station maintained in co-operation with the United 
States Geological Survey during 1917. 

SODA CREEK AT STEAMBOAT SPRINGS 

Location. — At the Main Street bridge at Steamboat Springs, below 
all tributaries, the nearest being a small creek that enters from the east 
about 2 miles above. 

Records Available. — June 8, 1910, to August 31, 1911; April 24, 

1913, to November 17, 1918. ' 
Drainage Area.— 47 square miles. 
Gage. — Chain gage. 

Channel. — Practically permanent. 

Discharge Measurements, — Made from highway bridge. 
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NINETEENTH BIENNIAL REPORT 



Day 

1 

2 

3 

4 

5 

f;;;:;;;; 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre- ft. 



Day 

1 ... 

2 ... 

3 ... 
4... 
5... 
6... 
7 ... 
8... 
9 ... 

10... 
11 ... 



Disoh«rr» of Tampa BiT«r at Steamboat Qprlnffs for 1917 

Drainaffo Aroa, 600 Baoaro mUs. Altitodo, 6^680 Foot AbOTO Sea fteveL 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. 

730 1620 3300 416 120 172 158 

800 1340 2840 366 120 168 172 

765 1390 2520 299 120 120 132 

880 1740 2450 278 120 100 132 

960 2080 2160 278 120 100 132 

800 1870 1940 278 120 100 120 

840 1870 1740 259 144 90 132 

880 2870 1740 222 144 81 132 

1000 3110 1560 204 120 81 132 

1290 3700 1500 222 120 81 120 

1500 4100 1240 222 120 90 110 

1740 3900 1040 188 132 100 110 

1870 390a 960 204 120 100 110 

2300 4000 880 222 158 100 132 

2600 4300 765 204 144 100 132 

3110 4730 730 188 144 100 110 

730 3300 4950 590 172 204 100 120 

660 3500 5060 530 172 204 100 100 

590 3300 5280 500 172 204 100 100 

470 3500 5280 443 172 188 100 132 

560 2930 5170 891 168 188 100 110 

! 590 2300 5170 366 144 188 100 120 

590 1870 51'?0 320 144 172 100 132 

590 1940 4950 343 158 204 120 132 

1040 1800 4840 391 144 188 144 120 

1740 1680 4730 366 144 204 132 120 

1620 1390 4400 366 172 204 132 120 

1200 1340 4100 320 188 188 132 110 

960 1290 4100 600 172 172 132 120 

765 1390 3900 * 625 144 172 158 132 

1560 695 144 158 

12105 55155 113120 34101 6450 4746 3481 3734 

1780 3770 1100 208 158 112 124 

3500 5280 3300 416 • 204 158 172 

730 1340 320 144 120 81 100 

24000 109000 224000 67600 12800 9400 6890 7380 



IMsoharro of Tampa Blver at Steamboat 

Dralnaire Area, 600 Bauare Ifiles. Altitude, 6,680 

Jan. Feb. Mar. Apr. May June July 
125 125 652 660 

125 125 660 800 

125 125 660 960 

125 125 660 960 

125 125 660 1040 

125 126 660 800 

125 125 660 765 

126 125 660 2010 

125 132 660 1740 

126 132 660 2010 
125 172 660 1870 



9pri]i|r« tor 1918. 
Feet Abore Sea X^yel. 



12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 ......... 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



108 
108 
108 
108 
108 
108 
108 
108 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 
124 

3716 
120 
124 
108 

7380 



126 207 660 1600 

125 207 660 1390 

125 207 660 1200 

126 207 660 1390 

125 207 625 1870 

126 207 590 1870 
125 207 530 1800 
125 207 530 1740 
125 207 470 1740 
125 207 470 1870 
125 207 470 2370 
125 207 530 2680 
125 240 530 2840 
125 278 590 2680 
125 259 660 2520 

125 470 590 2300 

126 652 590 2010 
652 630 1870 
652 530 1680 
652 1560 

3500 7775 18127 52435 75400 17429 

125 251 604 1690 2510 562 

126 652 660 2840 4730 800 
125 125 470 660 960 144 

6940 15400 35900 104000 149000 34600 



1620 
1680 
1620 
1500 
1600 
1680 
1940 
2010 
2150 
2930 
3900 
4100 
4510 
4730 
4100 
3300 
3300 
2600 
2600 
2760 
2760 
2600 
2600 
2600 
2300 
2010 
1800 
1740 
1500 
960 



660 
660 
590 
590 
625 
660 
626 
530 
660 
800 
800 
800 
800 
800 
660 
530 
530 
530 
660 
625 
590 
530 
470 
240 
278 
320 
366 
416 
470 
470 
144 



Augr. 

144 
144 
172 
204 
172 
172 
172 
172 
172 
204 
172 
204 
172 
172 
172 
172 
144 
144 
144 
144 
144 
144 
120 
120 
120 
120 
120 
100 
100 
100 
100 

4656 
150 
204 
100 

9220 



Sept. 
100 
100 
100 
132 
144 
172 
278 
278 
278 
240 
204 
172 
204 
278 
240 
240 
172 
120 
110 
100 
100 
100 
81 
81 
94 
107 
120 
133 
146 
169 



4783 

159 

278 

81 

9460 



Oct. 
172 
186 
198 
211 
224 
237 
260 
264 
278 
159 
204 
240 
240 
240 
204 
204 
204 
204 
204 
240 
240 
320 
320 
320 
240 
204 
204 
204 
204 
204 
204 

7126 

230 

320 

172 

14100 



Nov. 
204 
204 
204 
204 
278 
278 
278 
278 
278 
240 
240 
204 
204 
104 
172 
172 
172 



Dec 
132 
120 
110 
110 
117 
124 
120 
115 
110 
110 
104 
104 
108 
104 
102 
100 
98 
98 
98 
98 
100 
104 
104 
104 
104 
106 
106 
106 
108 
108 
108 
3340 
108 



6640 



Dec. 



3814 
224 



7550 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

2« 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln .♦ 

Acre-ft. 



Jan. 



Feb. 



Disoliarffe of Tampa Biver 

Mar. Apr. May June 

2050 7120 10200 

1380 7580 9500 

800 6210 8540 

800 3740 9190 

760 5390 9840 

800 4810 10500 

2180 5190 10000 

2760 2760 9500 

3080 4620 11200 

3^10 6100 13300 

3910 7580 14300 

3740 7820 15600 

3910 8060 14800 

3740 9500 13800 

3910 12100 13300 

2920 13300 13800 

2320 15600 14300 

2920 16600 15000 

2610 17300 15800 

2050 17000 15000 

2180 16600 14800 

2180 16300 14600 

3570 13100 14800 

6190 11900 14800 

6210 12400 14300 

6430 12900 18800 

10200 11200 13600 

8060 9260 13100 

6210 8540 12500 

6670 8780 11400 

11200 

107460 310560 384170 

3680 10000 12800 

10200 17300 15300 

760 3740 8540 
213000 615000 762000 



at Kayb^ll for 1917. 
July Augr. Sept. Oct. Nov. Dec. 



11400 
10200 
9200 
7820 
7820 
7340 
7110 
6880 
6650 
6750 
5800 
5100 
4810 
3910 
3600 
3240 
2760 
2600 
2460 
2320 
2320 
2180 
2180 
2050 
1790 
2050 
1790 
1700 
1550 
1800 
1920 
139100 
4490 
11400 
1550 
276000 



1920 

1560 

1220 

1200 

1160 

1120 

930 

840 

760 

760 

690 

655 

620 

690 

656 

630 

675 

612 

693 

569 

511 

631 

600 

464 

421 

451 

479 

440 

600 

530 

500 

23066 

744 

1920 

421 

45700 



470 
440 
415 
390 
406 
422 
440 
500 
485 
470 
440 
415 
440 
600 
440 
470 
440 
416 
369 
369 
356 
362 
369 
365 
340 
356 
369 
366 
390 
369 

12368 
412 
500 
356 

24500 



386 
356 
290 
850 
470 
365 
307 
340 
307 
307 
288 
277 
300 
307 
307 
807 
300 
307 
800 
324 
848 
356 
348 
369 
382 
377 
861 
352 
348 
348 
352 

10436 
337 
470 
277 

20700 



352 
308 
250 
373 
396 
405 
400 
400 
390 
390 
415 
400 
382 
382 
382 
420 
430 
420 
382 
382 
390 
382 
348 
348 
340 
303 
397 
278 
288 
288 

10*9'20 
364 
430 
250 

21700 



329 
369 
400 
395 
382 
368 
328 
348 
340 
330 
320 
300 
290 
290 
300 
310 
320 
330 
340 
340 
340 
330 
320 
310 
300 
300 
300 
310 
300 
300 
300 

10138 
327 
400 
290 

20100 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 ....... 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27. 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft 



Drainage 

Jan. Feb. 



Disoliarg'o of Tampa Biver at Kaybell for 1918. 
3,670 Bauaro Kilos. Altitndo, 5,900 Foot Abo^o 



Sea ^OTol. 



300 
300 
300 
299 
29» 
297 
296 
296 
297 
298 
299 
300 

' 302 
304 
306 
308 
310 
312 
314 
316 
318 
320 
322 
324 
326 
328 
330 
332 
334 
336 
338 
9660 
312 
338 
296 

19200 



340 

342 

344 

346 

348 

350» 

360 

350 

350 

350 

350 

350 

350 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 

360 



9900 

364 

360 

340 

19700 



Mar. 

380 

380 

380 

380 

380 

410 

410 

410 

410 

410 

800 

800 

950 

1100 

950 

670 

670 

670 

715 

760 

760 

950 

1150 

1300 

1410 

1520 

1740 

1920 

2160 

1920 

2100 

28965 

934 

2100 

380 

67400 



Apr. 

2350 
2420 
2550 
2690 
2040 
1690 
1410 
1470 
1630 
2290 
2690 
3300 
3700 
3700 
4200 
3220 
2550 
2220 
1980 
1860 
1630 
1630 
1740 
1860 
1860 
2290 
2420 
2480 
2160 
1920 



May June July Aug. Sept. Oct. Nov. *" Dec. 



69950 

2330 

4200 

1410 

139000 



1800 
2420 
3220 
4200 
5380 
6580 
6790 
7840 
7310 
7420 
6470 
5190 
4350 
4270 
5000 
5760 
6890 
7000 
6890 
6260 
6470 
5950 
5950 
6580 
7210 
7310 
7100 
6580 
6470 
5850 
5760 

182270 
5880 
7420 
1800 

362000 



5380 
4620 
4350 
6000 
5570 
6050 
6680 
7310 
7420 
8050 
8710 
9380 
9610 
9840 
10100 
9840 
9150 
8930 
8160 
7210 
7420 
7000 
7100 
7100 
7210 
7100 
7000 
7000 
7000 
6470 



221760 

7390 

10100 

4350 

440000 



5930 
5390 
4850 
4310 
3770 
3230 
2690 
2350 
2100 
1920 
1980 
1980 
1740 
1580 
1580 
1630 
1520 
1800 
2350 
2100 
2420 
1980 
1630 
1410 
1470 
1300 
1200 
1100 
1100 
1050 

930 

70390 

2270 

5930 

930 
140000 



810 
690 
570 
450 
485 
485 
485 
520 
620 
485 
486 
485 
420 
420 
520 
450 
420 
420 
390 
365 
320 
300 
300 
300 
320 
320 
300 
280 
280 
300 
280 

13175 
426 
810 
280 

26100 



248 
240 
252 
240 
240 
262 
280 
320 
332 
300 
300 
320 
340 
360 
380 
400 
420 
441 
462 
483 
504 
525 
646 
567 
588 
609 
630 
590 
655 
590 

1231*4 
410 
630 
240 

24400 



565 
/ 556 
665 
656 
590 
590 
665 
520 
450 
450 
450 
420 
850 
1050 
850 
715 
590 
590 
715 
670 
590 
520 
450 
438 
402 
390 
420 
450 
485 
520 
620 
17460 
663 
1050 
390 
34600 



606 
485 
520 
655 
655 
590 
606 
656 
464 
506 
485 
450 
460 
450 
450 
485 
520 
520 
485 
438 
506 
485 
485 
520 
450 
420 
485 
485 
485 
485 

14881 
496 
606 
420 

29500 



Unless otherwise noted, all dischargres are in cubic feet per second. 
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NINBTEBNTH BIENNIAL REPORT 



MMliAiv* Of Soda 
47 Bq:amxm 



at MoaailKNit 
Altltado, 6,1 



■prlBffs for 1917. 

root AbOTO 9oa ftOTOl. 



Day 

1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 

25 

26 

27 - 

28 ^ 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft 



Jan. Feb. 


Mar. 


Apr. 


«•>•-• •**••• 

•■•««• «••••• 

«•-«>• ••••*• 


— 


"■5"9 


•••••• •«••*• 




65 


— — 


\ 


59 
59 


— — 




•61 
48 
46 


•««••• »•••*• 


••"••• 






46 






48 






51 






61 




••«••* 
•••••• 


51 
55 


••«••« •«•«•• 





59 
69 


— — . 


— 


59 
59 


. 




64 


— — 




69 


•••••• ••••-• 




10'47 






55.1 






208*0' 



May 

69 
81 
88 
81 
118 
134 
143 
180 
200 
210 
243 
266 
314 
327 
340 
354 
383 
383 
327 
302 
290 
278 
243 
282 
221 
200 
190 
200 
221 
287 
254 
7109 
229 
383 
69 
14100 



June 
266 
254 
264 
266 
266 
278 
290 
290 
302 
327 
368 
398 
430 
430 
430 
462 
64? 
430 
430 
430 
430 
430 
446 
462 
462 
462 
462 
462 
462 
462 
430 

11671 
386 
462 
254 

23000 



July 

383 

354 

340 

327 

827 

314 

314 

327 

278 

210 

200 

200 

190 

171 

161 

118 

110 

95 

69 

55 

48 

46 

45 

39 

86 

38 

33 

33 

30 

27 

30 

4942 

159 

383 

27 

9780 



Aug. 

30.0 

27.0 

27.0 

27.0 

21.0 

21.0 

21.0 

21.0 

21.0 

16.0 

15.0 

15.0 

16.0 

16.0 

15.0 

16.0 

12.0 

10.0 

6.0 

6.0 

6.0 

6.0 

6.0 

4.5 

6.0 

6.0 

10.0 

15.0 

10.0 

6.0 

6.0 

436.5 

14.1 

30.0 

4.6 

867 



Sept. 
3.0 
2.7 
2.4 
1.8 
1.8 
3.0 
2.2 
1.1 
0.4 
0.4 
0.9 
1.4 
0.9 
1.8 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 



Oct. Nov. Dec. 



38.2 

1.27 

3.0 

0.4 

75.6 



Day 
1... 
2... 
3... 
4... 
5... 
6... 
7... 
8... 
9... 

10 ... 

11 ... 

12 ... 

13 ... 

14 ... 

15 ... 

16 ... 

17 ... 
18... 

19 ... 

20 ... 
21 ... 

22 ... 

23 ... 

24 ... 
26 ... 

26 ... 

27 . 

28 ... 

29 ... 

30 ... 
31 



BUMliafVo of Soda OroOk 
Bxaiaaffo Azoa, 47 Bauazo mioo. 

Jan. Feb. Mar. Apr. May 



235 
248 
262 
212 
172 
172 
172 
172 
152 
112 
235 
248 
212 
192 
172 
192 
192 
192 
206 
220 
234 
248 
262 
276 
289 
276 
235 
&790 
214 



Total 

Mean 

Max 

Min. iiRnn 

Acre-ft lloOO 

Unless otherwise noted, all discharges 



at Btoamboat BprlnffB for 1918. 
Altitudo, 6,680 root AbOTO Boa ^ovoL 

June July Au|r. Sept. Oct. Nov. 

182 63 235.0 .70 1.3 

182 44 68.0 .70 1.3 

224 44 68.0 .70 1.3 

262 44 65.0 .70 1.3 

276 33 61.0 . .80 1.3 

342 33 58.0 .80 1.8 

550 26 55.0 .80 1.4 

442 18 51.0 .80 1.4 

442 15 48.0 a* .80 1.4 

632 40 45.0 ^. .80 1.5 

514 40 41.0 .90 1.5 

694 28 38.0 c5 .90 1.4 

668 26 35.0 o .90 1.4 

568 20 31.0 '^ 1.0 1.4 

622 18 28.0 I 1.0 1.3 

532 26 26.0 « 1.0 1.3 

550 26 21.0 § 1.0 1.3 

532 26 18.0 fe 1.0 

496 20 15.0 > 1.0 

460 11 11.0 < 1.3 

424 11 8.0 1.3 

356 11 5.0 1.3 

496 9 2.0 1.4 

356 9 1.0 1.4 

289 11 1.0 1.3 

224 7 .60 1.3 

202 15 .60 1.3 

142 4 .60 1.8 

124 11 .60 1.3 

103 7 .60 1.3 

68 .70 1.8 

11687 764 1037.7 21 32.1 23.1 

390 24.6 33.5 .70 1.04 1.36 

694 68 235 1.4 

103 4 ^.60 70 

23200 1510 2060 41.7 64.0 45.9 
are in cubic feet per second. 
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ELK HEAD CREEK NEAR CRAIO 

Location. — ^One mile above the mouth at bridge on road between 
Steamboat Springs and Craig, the latter being 6 miles west. No tribu- 
tary between the station and the mouth and none for several miles above. 

Records Available.— April 27 to September 7, 1906 ; April 17, 1910, 
to November 24, 1918. 

Drainage Area. — 249 square miles. 

Qage. — Chain gage. 

Channel. — Practically permanent. 

Diversions. — There are court decrees for diversions of 45 second- 
feet from Elk Head Creek above the station and 48 second-feet from 
tributaries entering above. In addition, there ^re conditional decrees 
for reservoir diversions of 177,000 acre-feet from Elk Head Creek and 
a diversion of 587 second-feet from the North Fork. 



FORTIFICATION CREEK AT CRAIG 

Location. — One-eighth mile east of Craig on the road to Hayden. 
No tributaries between the station and the mouth, and none for some dis- 
tance above. 

Becords Available.— June 12, 1905, to July 30, 1906 ; March 5, 1910, 
to September 30, 1918. 

Drainage Area. — ^256 square miles. 

Gage. — Chain gage. 

Channel. — ^Very shifting. 

Discharge Measurements. — Made from bridge. 

Diversions. — There are court decrees for diversions of 91 second-feet 
from Fortification Creek above the station and 20 second-feet from tribu- 
taries entering above. There is also a conditional decree for a diver- 
sion of 235,000 acre-feet from Fortification Creek. 



WILLIAMS RIVER AT HAMILTON 

Location. — ^Near Hamilton, at highway bridge, on the road from 
Meeker to Craig. Morapos Creek, the nearest tributary, enters some dis- 
tance below the station. 

Records Available.— April 29, 1904, to October 31, 1906 ; April 15, 
1910, to November 30, 1918. 

Drainage Area.— -341 square miles. 

Gage. — Chain gage. 

Channel. — Shifting. 

Discharge Measurements. — ^Made from highway bridge. 

Winter Flow. — ^Discharge estimates from measurements. 

Diversions. — There are court decrees for diversions of 40 second- 
feet from Williams River above the station, and 7 second-feet below. 
There are also decrees for diversions of 87 second-feet from tributaries 
entering above. 
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NINETEENTH BIENNIAL REPORT 



Day 

1 

2 

3 

4 

5 

6 

7 : 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 

Mean.... 

Max 

Min 

Acre-ft. 



Drainage Ar«a» 849 Bauart ]fll«0 
Jan. Feb. Mar. Apr. 



CTMk naar Orair for 1917. 



468 
664 
710 
618 
1040 
1060 
491 
411 



5462 
683 



Day 

1 

2 

3 r 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



10800 



Disoliarir* of BUc 
DraliMff* Ar«a, 249 Bqnare 

Jan. Feb. Mar. Apr. 

262 

819 

285 

79 

59 

49 

79 

79 

262 

365 

377 

595 

480 

584 

595 

457 

319 

69 

181 

124 

135 

158 

250 

250 
250 
181 
296 
354 
216 
319 



170 
250 
377 
319 
181 
216 
239 
250 
2002 
250 



3970 



8028 

268 

595 

49 

15900 



]fU«0. 


Altitude, 6,900 T—t Above 


8ea ^eveL 


May 


June 


July 


Auer- 


Sept. 


Oct. 


Nov. Dec. 


273 


988 


261 


8.0 


0.5 


1.5 


1.5 


676 


859 


250 


14.0 


0.7 


1.5 


2.0 


672 


976 


1^9 


4.0 


0.6 


1.5 


6.0 


296 


1180 


181 


1.6 


0.3 


2.0 


5.0 


467 


1110 


168 


1.6 


0.3 


2.0 


6.0 


261 


836 


123 


2.0 


0.1 


1.6 


4.0 


307 


940 


123 


3.0 


0.1 


1.0 


3.0 


422 


1000 


100 


1.6 


0.3 


2.0 


2.0 


526 


1220 


89 


4.0 


0.6 


1.0 


2.0 


641 


1360 


69 


8.0 


0.3 


2.0 


2.0 


744 


1380 


69 


24.0 


0.7 


2.0 


2.0 


826 


1310 


40 


5.0 


1.0 


2.0 


0.7 V 


836 


1060 


24 


4.0 


1.6 


1.6 


1.0 


1260 


976 


24 


14.0 


1.0 


1.0 


1.0 


1360 


1040 


18 


10.0 


0.7 


0.6 


1.6 


1660 


1020 


24 


5.0 


0.6 


0.7 


2.0 


1470 


1000 


18 


5.0 


0.6 


1.0 


2.0 


1490 


964 


10 


4.0 . 


0.7 


1.6 


2.0 


1510 


871 


14 


8.0 


0.7 


1.6 


1.0 


1420 


802 


49 


5.0 


0.7 


2.0 


1.0 


1370 


733 


24 


4.0 


0.7 


2.0 


1.6 


1020 


675 


8 


3.0 


1.0 


1.6 


3.0 


1190 


606 


6 


3.0 


0.7 


2.0 


2.0 


1170 


695 


6 


1.5 


0.6 


2.0 


1.5 


1160 


514 


6 


1.5 


1.0 


1.5 


1.0 


1060 


468 


5 


2.0 


0.7 


1.6 


1.6 


767 


434 


8 


0.7 


1.0 


4.0 


2.0 


664 


342 


4 


1.0 


0.6 


8.0 


3.0 


790 


307 


5 


0.5 


0.7 


8.0 


4.0 


1180 


307 


4 


0.7 


1.5 


2.0 


4.0 


1230 




24 


0.7 




6.0 




28486 


26873 


1900 


150.1 


19.9 


67.2 


j'i.'i ! 


919 


963 


61.3 


4.84 


0.663 


1.84 


23.7 


1550 


1380 


261 


24 


1.6 


6.0 


6.0 


261 


307 


4 


0.5 


0.1 


0.5 


0.7 


56500 


51300 


3770 


298 


39.4 


118 


141 


k Head OTMk Hear Oralir for 1918. 






ICllefl. 


Altitude, 6,200 Feet 


Above 


Sea IJeveL 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. Dec. 


467 


354 


8.0 


1.0 


.25 


1.0 


3 


618 


250 


2.0 


.75 


.50 


1.0 


3 


802 


260 


3.0 


.25 


.60 


3.0 


8 


894 


239 


8.0 


.25 





3.0 


3 


1010 


239 


10.0 


.50 





6.0 


2 


1020 


239 


6.0 


.50 


.50 


10.0 


2 


1170 


227 


6.0 


.50 


.50 


8.0 


1 


1070 


227 


10.0 


.50 


.50 


6.0 


1 


1040 


193 


3.0 


.50 


.75 


2.0 


1 


826 


158 


6.0 





.50 


1.0 


3 


664 


170 


6.0 


.50 


.50 


1.0 


3 


480 


170 


18.0 





.50 


1.0 


2 


480 


124 


6.0 





.50 


1.0 


3 


595 


101 


49.0 


.50 


.50 


1.0 


3 


653 


89 


18.0 


1.0 


.50 


1.0 


3 


572 


79 


10.0 





.50 


1.0 


3 


469 


18 


18 


.25 


.50 


1.0 


3 


641 


49 


10.0 





.50 


1.0 


2 


561 


24 


. 8.0 


.50 


.50 


1.0 




584 


18 


6.0 


.50 


.50 


1.0 




503 


18 


8.0 





.50 


3.0 




469 


49 


10.0 


.25 


.50 


4.0 




423 


79 


2.0 


(0 


.50 


4.0 




469 


79 


4.5 





.75 


6.0 


2 


434 


49 


2.0 


.25 


2.0 


3.0 




469 


30 


1.0 


.50 


3.0 


2.0 




434 


14 


1.0 





3.0 


1.0 




342 


18 


1.0 


.60 


3.0 


1.0 




308 


18 


1.0 


.25 


2.0 


2.0 




308 


30 


1.0 





1.0 


2.0 




296 




.5 







2.0 




19060 


3602 


243 


9.76 


26.26 


81 


51 


615 


120 


7.84 


.316 


.842 


2.61 


2.12 


1170 


354 


49 


1.0 


3 


10 




296 


14 


.6 








1 




37800 


7140 


482 


19.4 


50.1 


160 


101 



Unless otherwise n'oted, all discharges are in cubic feet per second. 
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DlSGlutrv* of rortifloatton Or«ek at Oraisr for 1917. 

Draiiiar* Aroa, 256 Sqnaro MUes. Altltudo, 6,186 Feot AboTO 

Mar. Apr. May June July Aue. Sept. 

681 377 371 134.0 1.2 

415 631 262 88.0 2.0 

307 467 319 46.0 1.6 

280 349 343 41.0 0.6 

•291 302 296 36.0 0.9 

535 285 206 18.0 0.9 

535 195 246 16.0 0.6 

609 184 274 16.0 0.6 

711 257 382 12.4 0.6 

711 343 432 10.8 0.6 

700 343 467 7.8 0.6 0.6 

625 349 325 4.0 0.6 

631 343 313 3.0 0.6 

489 473 296 2.0 

450 646 332 2.0 

296 603 376 2.0 

291 557 360 1.6 

302 567 371 1.2 

168 624 319 1.6 

112 495 285 1.2 

246 444 291 0.6 

393 319 262 1.6 

456 325 251 1.2 

438 343 224 0.6 

444 371 201 0.6 

524 313 190 0.6 0.6 

593 291 168 2.0 

360 229 139 1.6 

432 262 123 1.6 
168 354 123 3.0 

".v.* 13093 11863 8'5'47 459.6 10.2 'i'.'i 

436 383 285 14.8 0.329 .08 

711 631 467 134 2.0 0.6 

112 184 123 0.6 

25900 23600 17000 910 20.2 4.76 



DlsdiarflTe of Fortlflcation Creek at Cralir for 1918. 
rea, 856 Bgnare XUes. Altitude, 6,185 Feet Abovw 



Day 


Jan. Feb. 


1 


...... ...... 


2 




3 




4 




5 




6 


.->•-. ...... 


7 




8 




9 





10 




11 




12 




13 




14 




15 




16 ..; 




17 




18 




19 


.'. 


20 




21 




22 




23 




24 




25 




26 


...... ••••.. 


27 




28 




29 




30 




31 




Total 




Mean.... 




Max 




Min 




Acre-ft. 






Dralnasre A 


Day 


Jan. Feb. 


1 





■•a ZieToL 



Mar. 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

MIn 

Acre-ft. 



424 

360 

488 

137 

131 

110 

90 

85 

120 

90 

100 

110 

75 

85 

90 

80 

100 

95 

80 

59 

67 

2976 

142 



Apr. 

67 

71 

67 

51 

43 

51 

43 

39 

63 

120 

125 

179 

185 

224 

185 

105 

80 

59 

63 

47 

43 

51 

71 

71 

90 

85 

90 

80 

63 

71 



5920 



2582 

86.1 

224 

39 

5120 



May 
115 
185 
237 
313 
360 
328 
392 
306 
292 
243 
191 
131 
131 
161 
217 
285 
285 
243 
204 
211 
179 
161 
179 
198 
185 
143 
120 
110 
95 
85 
71 
6356 
205 
392 
71 
12600 



June 
75 
75 
71 
80 
90 
90 
100 
100 
90 
80 
71 
71 
63 
51 
43 
35 
27 
21 

16 

10 

43 

47 

47 

18 

18 

14 

14 

4 

4 

3 



1471 

49.0 

100 

3 

2920 



July 

1.6 

0.2 

0.6 

0.6 

0.4 

0.2 

0.4 

1.6 

1.2 

2.5 

21.0 

4.0 

80.0 

35.0 

12.0 

7.5 

5.0 

3.0 

2.0 

2.0 

5.0 

14.0 

5.0 

4.0 

3.0 

2.5 

1.6 

0.6 

0.4 





216.9 

7.00 

80 



430 



Aug. 







































Sept. 
-0 














• 

















Oct. 

0.3 

0.3 

0.3 

0.3 





0.6 



































0.6 

1.2 

1.2 

0.9 

0.6 



0.6 

6.9 
0.222 

1.2 


13.6 



Nov. 
0.3 


0.6 
0.3 
0.6 
0.6 
0.9 
0.6 
0.3 
0.6 





0.3 
0.6 
0.6 
2.0 
1.6 
2.0 
1.6 
0.9 
2.0 
2.0 
1.6 
1.2 
1.2 
0.3 
0.6 
0.9 



Dec. 



24.2 
0.81 

2.0 


48.2 



0ea XieveL 

Oct. Nov, 











Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Dtooluffff* of WUUasiui Mtwt at Saanllton for 1917. 
Dralaaffo Aroft, Ml Squaro XUm. JJtttiid*, 6,400 F««t Ahav 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 ^ 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



Jan. Feb. Mar. Apr. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



234 
211 
200 
246 
222 
200 
234 
234 
191 
172 
172 
191 
211 
330 
422 
456 
604 
456 
375 
345 
259 

5'9'6'5 
284 



11800 



May 

375 

375 

300 

360 

360 

246 

345 

315 

456 

473 

647 

604 

990 

1530 

2080 

2190 

2460 

2540 

2540 

2380 

1970 

1380 

1480 

1580 

1680 

1430 

1280 

1240 

1260 

1380 

1710 

37856 

1220 

2540 

246 

75000 



June 
1400 
1160 
1480 
1870 
1330 
1380 
1430 
1960 
2600 
3190 
2700 
2410 
2460 
2430 
2610 
2570 
2620 
2520 
2380 
2300 
2220 
2190 
2110 
1920 
1870 
1790 
1710 
1630 
1580 
1480 

61l'86 

2040 

3190 

1150 

121000 



July 

1330 

1240 

1190 

1120 

1060 

990 

924 

880 

860 

820 

760 

902 

623 

566 

456 

439 

390 

345 

345 

330 

300 

286 

286 

259 

246 

234 

222 

200 

200 

246 

259 

18308 

590 

1330 

200 

36300 



Aug:. 

222 

191 

181 

172 

163 

155 

147 

147 

147 

139 

139 

181 

131 

131 

131 

131 

131 

131 

131 

116 

116 

115 

107 

99 

99 

85 

85 

99 

92 

85 

85 

4032 

130 

222 

85 

7990 



Sept. 
85 
86 
85 
73 
73 
63 
63 
63 
63 
63 
63 
63 
63 
59 
55 
55 
69 
69 
69 
59 
63 
63 
73 
73 
92 
123 
123 
116 
107 
85 



2227 

74.2 

123 

55 

4410 



Oct. 
79 
73 
73 
63 
63 
63 
63 
59 
59 
59 
55 
55 
59 
63 
68 
68 
63 
59 
65 
56 
65 
59 
69 
59 
69 
59 
59 
63 
63 
63 
63 

1915 

61.8 
79 
55 

3800 



Nov. 
68 
68 
68 
68 
<f8 
68 
68 
68 
68 
68 
68 
63 
63 
63 
63 
.63 
63 
63 
68 
68 
68 
68 
68 
68 
63 
63 
63 
63 
63 
63 



1970 

65.6 

68 

63 

3900 



DiflOluuvw of WilUaaui BiT«r at Hamilton for 1918. 
Dralnaffo Aroa, 341 Square Idles. Altitude, 6^400 7eet Above 



8ea IJOTeL 



Jan. 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
63 
62 
62 
62 
62 
62 
62 
57 
57 
57 
57 
67 
57 

1892 

61.0 
62 
57 

3750 



Feb. 
57 
67 
67 
57 
57 
57 
67 
67 
57 
57 
57 
57 
67 
67 
57 
57 
57 
67 
57 
67 
86 
86 
86 
86 
86 
86 
86 
86 



1828 

65.3 

86 

57 

3630 



Mar. 

98 

98 

98 

98 

116 

115 

115 

115 

106 

98 

90 

82 

74 

66 

58 

50 

42 

61 

61 

68 

68 

84 

93 

102 

102 

111 

120 

120 

120 

120 

120 

2868 

92.5 

120 

42 

5690 



Apr. 
120 
120 
102 
48 
48 
61 
68 
93 
102 
111 
150 
170 
257 
267 
267 
210 
180 
150 
150 
180 
180 
160 
160 
160 
160 
160 
160 
180 
200 
245 



4599 

153 

257 

48 

9100 



May 

270 

355 

430 

600 

804 

1010 

1120 

1120 

902 

842 

785 

747 

618 

902 

1170' 

1580 

1580 

1480 

1320 

1170 

1120 

1270 

1270 

1400 

1320 

1120 

1200 

968 

968 

861 

766 

31068 

1000 

1580 

270 

61500 



June 

842 

804 

785 

804 

842 

842 

902 

842 

842 

1100 

1220 

1330 

1330 

1480 

1330 

1330 

1200 

1150 

968 

880 

842 

804 

902 

1220 

1290 

968 

510 

492 

475 

415 



28741 

955 

1480 

415 

56800 



July 
415 
370 
340 
325 
325 
282 
270 
232 
245 
245 
340 
295 
310 
270 
245 
210 
200 
160 
160 
160 
180 
170 
170 
170 
130 
130 
130 
111 
111 
102 
102 
6905 
223 
415 
102 

13700 



Aug. 
102 
93 
93 
84 
68 
68 
68 
68 
61 
61 
64 
48 
48 
48 
48 
48 
48 
48 
48 
42 
42 
42 
37 
37 
37 
37 
37 
29 
29 
29 
29 
1631 
52.6 
102 
29 
3230 



Sept. 
29 
29 
29 
29 
37 
48 
48 
48 
48^ 
48 
48 
48 
42 
37 
37 
48 
48 
48 
48 
48 
37 
37 
37 
37 
37 
37 
42 
48 
48 
48 



1253 

41.8 

48 

29 

2490 



f-Xl. mOV OO0V WUSJV VJ.VV w*«^vw^ «.www>, _w.-- 

Unless otherwise noted, all discharges are in cubic feet per second. 



Oct. 
48 
48 
48 
48 
48 
54 
54 
61 
68 
84 
71 
71 
68 
68 
68 
68 
61 
61 
52 
48 
48 
52 
52 
54 
52 
52 
67 
61 
65 
84 
98 

1872 

60.4 
98 
48 

3710 



Nov. 

130 

130 

111 

111 

111 

98 

120 

160 

190 

204 

204 

184 

160 

160 

140 

140 

130 

130 

111 

102 

102 

76 

76 

76 

66 

65 

61 

68 

68 

68 



Dec. 
67 
71 
75 
70 
68 
66 
64 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
62 
•64 
66 
68 
64 
62 
62 
1983 
64.0 



3940 



Dec. 



3541 

118 

204 

61 

7020 
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ELK RIVER AT HINMAN PARK 

Location. — ^At Hinman Park just above the mouth of South Fork 
and 8 miles above Clark. 

Becords Available.— May 25, 1912, to October 18, 1918. 

Drainage Area. — 61 square miles. 

Gage. — Bristol automatic gage. 

Channel. — ^Bough, but permanent. ' 

Discharge Measurements. — Made from cable and car. 

Winter Flow. — Ice causes backwater. Station discontinued during 
the winter months. 

Co-operation. — Station is maintained by the State Engineer in 
co-operation with the Elk River Irrigation & Construction Co. 



ELK RIVER NEAR OliARK 

Location. — ^At Kinney's ranch, 2 miles above Clark postoflSce. 

Records Available. — ^May 1, 1910, to September 30, 1918. 

Drainage Area. — 206 square miles. 

Gage.: — Chain gage. 

Channel. — Rough, but permanent. • 

Diversions. — There are court decrees for diversions of 4 second-feet 
from Elk River above this station and 25 second-feet from the tributaries 
entering above. 

Co-operation. — The State Engineer maintains the station in co-opera- 
,tion with the Elk River Irrigation & Construction Co. 



ELK RIVER NEAR TRULL 

Location. — Two miles southwest of Trull postoffice on the road be- 
tween Steamboat Springs and Hayden ; below all tributaries ; none above 
the station for several miles. 

Records Available.— May 2, 1904, to August 16, 1906 ; May 1, 1910, 
to November 30, 1918. 

Drainage Area. — 415 square miles. 

Gage. — Chain gage. 

Channel.' — ^Fairly permanent. 

Discharge Measurements. — Made from highway bridge. 

Winter Flow. — Discharge estimated from measurements. 

Diversions. — Between this station and that near Clark there are 
court decrees for diversions of 111 second-feet from Elk River and 62 
second-feet from intervening tributaries. There are no decrees for 
diversions below the station. 
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Blsoharr* of Blk iKiT«r at gjn^^^t 
Axtk, 61 Bqnart unmm. Altitnda, 7, 



Fwk for 1917. 

7oot Aboy* Boa KotoL 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 .:. 

26 

27 

28 

29 

30 

31 

'»'otal 
Mean.... 
Acre-ft. 



Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 



200 


1070 


1410 


876 


116 


60 


163 


1090 


1320 


280 


116 


76 


146 


1030 


1260 


200 


116 


60 


140 


1160 


1220 


210 


106 


64 


161 


1110 


1140 


210 


106 


54 


146 


1150 


1170 


2do 


106 


64 


163 


1220 


1120 


190 


106 


64 


181 


1350 


1090 


182 


96 


48 


258 


1460 


1140 


169 


76 


48 


374 


1530 


1020 


170 


67 


48 


324 


1460 


1000 


169 


96 


48 


342 


1530 


904 


169 


95 


48 


417 


1480 


888 


137 


76 


48 


512 


1390 


794 


137 


86 


44 


653 


1460 


758 


148 


76 


44 


743 


1530 


656 


169 


67 


44 


763 


1470 


588^ 


187 


60 


44 


820 


1460 


688 


187 


68 


44 


830 


1610 


538 


187 


60 


48 


810 


1410 


612 


120 


60 


54 


677 


1370 


506 


137 


60 


48 


622 


1470 


522 


120 


60 


44 


580 


1510 


458 


126 


60 


48 


531 


1460 


448 


148 


64 


44 


602 


1510 


420 


137 


64 


48 


505 


1430 


432 


137 


64 


48 


475 


1390 


393 


148 


60 


64 


465 


1350 


379 


137 


60 


44 


485 


1410 


342 


137 


60 


48 


531 


1320 


367 


126 


64 


64 


542 




330 


126 




60 


14149 


409*96 


23713 


5084 


2818 


1661 


456 


1370 


765 


164 


77.3 


50.4 


28000 


81600 


47000 


10100 


4600 


8100 



64 
48 
64 
64 
62 
62 
62 
. 54 
48 
48 
48 
48 
42 
42 
42 
54 
54 
82 
32 
54 
70 
70 
48 
34 
54 
34 
30- 
28 
88 
48 

l'4'4'8 

48.3 

2870 



Blaoharro of Blk BlTor at Siamaa Park for 1918. 
Bralnaffo Area, 61 Bqvaro lUlos. Altltudo, 7,800 7oot AboTo 8oa KotoL 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

.9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

•Acre-ft. 



Jan. Feb. Mar. Apr. May June July Aug. Sept. 

514 

514 

.- 590 

630 

722 

774 

830 

890 

1030 

1030 

1200 

1480 

1380 

1570 

1480 

1480 

1250 

1200 

1110 

1150 

1070 

890 

830 

860 

722 

722 

674 

630 

552 

400 



674 
630 
590 
590 
552 
514 
3560 
592 



7050 



28174 

939 

1570 

400 

55900 



438 


170 


438 


182 


457 


170 


V 438 


159 


400 


169 


362 


159 


344 


159 


326 


15:9 


326 


159 


362 


159 


381 


170 


326 


169 


326 


170 


400 


159 


290 


137 


258 


148 


258 


137 


206 


170 


206 


137 


182 


137 


230 


126 


182 


95 


182 


75 


159 


137 


182 


95 


182 


95 


182 


95 


182 


85 


182 


75 


170 


68 


170 


75 


8727 


4180 


282 


135 


457 


182 


159 


68 


17300 


8300 



Oct. 



Nov. 



Dec. 



60 


68 




60 


68 




60 


68 




75 


126 




75 


182 




75 


182 




75 


218 




68 


230 




64 


290 




68 


290 




85 


230 




96 


182 




68 


159 




68 


159 




68 


159 




68 


159 




76 


137 




85 


159 




68 






60 






76 






75 






68 






68 






68 






68 






68 






75 






68 






60 


— 




2'i03 


806'6 


...... 


70.1 


170 




95 






54 






4170 


6070 


., 



I'nles.s otherwi.se noted, all discharges are in cubic feet per second. 
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BxainaflT* Axm, 



Day Jan. Feb. 


1 


2 ...: 


3 

4 

6 


6 


7 


8 ^. 


9 • 


10 


11 ...•-. - 


12 


13 


14 


16 


16 


17 


18 . 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


Total 


Mean 


Acre-ft 



BlsoluuTflr* of Blk BiT«r N«»r ClArk for 1917. 

a06 Bgnaro XUm. Altltnda, 7,300 7oot AboTo Boa KotoL 

Mar. Apr. May June July Aug. Sept. Oct. Nov. 

468 1880 2920 760 150 82 74 

3^2 1930 2740 660 130 90 68 

341 1830 2610 600 130 68 68 

327 2060 2520 620 130 74 74 

354 1960 2340 550 140 82 SZ 

341 2030 2430 425 156 82 82 

382 2170 2300 310 148 82 82 

424 2390 2260 300 110 74 74 

604 2570 2340 330 120 68 68 

876 2710 2180 300 110 68 68 

N 758 2580 2070 260 126 68 68 

800 2710 1870 240 150 68 68 

976 2540 1710 250 180 62 62 

473 1200 2460 1640 250 180 62 62 

323 1530 2680 1670 250 160 68 68 

196 1740 2710 1860 260 150 74 74 

149 1790 2600 1220 240 130 68 74 

141 1920 2580 1110 250 125 68 62 

136 1940 2680 1110 240 120 68 52 

128 1870 2600 1010 216 126 68 74 

179 1590 2430 1040 200 110 58 90 

238 1460 2610 ^ 1080 220 130 64 90 

264 1360 2680 950 200 150 62 68 

414 1240 2580 925, 180 110 74 64 

452 1410 2680 878 170 126 68 74 

672 1180 2540 893 176 125 68 64 

546 1110 2460 812 180 90 68 60 

388 1090 2390 784 160 90 68 48 

323 1140 2500 706 150 90 68 58 

264 1240 2350 767 150 105 82 68 

1270 682 160 90 

5185 33113 72690 48817 9235 3893 2194 2048 

305 1070 2420 1570 298 130 70.8 68.3 

10300 65800 144000 96500 18300 7730 4350 4060 



Dec. 



BlscharflTo of Blk Bivor Noar Clark for 1918. 
Brainaffo Area, S06 Bgnare Miles. Altitade, 7,300 7eet Above Sea KeveL 



Day Jan. Feb. 


Mar. Apr. May 


June 


July 


Aug. 


Sept. 


1 




1620 


1880 


280 


66 


2 




1620 


1660 


270 


65 


3 




1770 


776 


270 


65 


4 




1170 


810 


260 


82 


5 




1670 


776 


250 


82 


6 




1670 


695 


240 


82 


7 





1170 


595 


230 


82 


8 




1410 


711 


220 


72 


9 




998 


544 


210 


64 


10 




2570 


498 


200 


80 


11 




2740 


544 


200 


90 


12 




2740 


651 


180 


100 


13 


'926 


2800 


776 


190 


73 


14 


1210 


2620 


544 


175 


73 


15 


1670 


2620 


498 


150 


73 


16 


1720 


2680 


455 


160 


73 


17 


1560 


2460 


498 


148 


80 


18 


1460 


2570 


544 


180 


90 


19 


1460 


2460 


338 


148 


73 


20 


1610 


2080 


394 


146 


65 


21 


1460 


2030 


434 


137 


80 


22 


1620 


2080 


414 


105 


80 


23 


1210 


2030 


498 


86 


73 


24 


1980 


2030 


465 


145 


75 


25 


1880 


1980 


465 


102 


75 


26 


1820 


2O30 


414 


102 


75 


27 


1720 


1980 


338 


102 


75 


28 


1670 


1880 


338 


88 


85 


29 


1670 


1770 


320 


80 


80 


30 .... 


1410 


1670 


320 


75 


75 


31 


998 




305 


80 




Total 


28948 


60918 


18278 


6208 


2"3'6"2 


Mean 


1520 


2030 


590 


168 


76.7 


Max 




2800 


1880 


280 


100 


Mln 




998 


306 


75 


64 


Acre-ft 


67800 


121000 


36300 


10300 


4560 



Oct. Nov. Dec. 



Unless otherwise noted, all discharges are in cubic feet per second. 
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Dmiaar* A 


Day 


Jan. Feb. 


1 




2 




8 




4 




6 




6 




7 




8 




9 




10 




11 




12 




18 




14 




15 




16 




17 




18 




19 


./... 


20 




21 




22 




28 




24 




25 




26 




27 




28 




29 




30 




31 




Total 




Mean.... 




Max 





Min.. 




Acre-ft. 


...... - .....f, 



IMsolisrr* of Blk BiT«r N«ar 
a, 416 Sgnart Xll«s. Altltnda, 6,4 

Mar. Apr. May June July 

1030 2990 3600 

840 3050 3370 

750 2890 3210 

720 3260 3100 

780 3100 2890 

750 3210 2990 

840 3430 2840 

934 3770 2790 

1330 4060 2890 

1930 4280 2690 

1670 4060 2550 

1760 4280 2800 

2150 4000 2110 

1670 2640 3890 2020 

1140 3370 4060 1930 

691 3830 4280 1670 

526 3940 4110 1500 

500 4230 4060 1370 

477 4280 4230 1370 

454 4170 - 3940 1250 

634 3490 3830 1290 

840 3210 4110 1330 

934 2990 4230 1170 

1460 2740 406Q 1140 

1630 3100 4230 1070 

2020 2600 4000 1100 

1930 2450 8890 1000 

1370 2400 3770 966 

1140 2500 3940 870 

934 2740 3710 934 

2790 . 840 

18350 72954 114720 60151 

1080 2350 3820 1940 

4280 4280 3600 

720 2890 840 

.'.*.'.".' 36400 144000 227000 119000 



I for 1917. 








7o«« Abov Boa KoToL 




Aug:. 


Sept. 


Oct.. 


Nov. 


Dec. 


934 


152 


112 


104 


88 


750 


130 


120 


98 


120 


662 


130 


98 


98 


98 


691 


130 


112 


104 


88 


662 


112 


98 


112 


82 


606 


• 152 


88 


112 


88 


477 


140 


84 


112 


88 


389 


112 


92 


104 


88 


432 


120 


98 


98 


88 


410 


112 


88 


98 


88 


348 


120 


92 


98 


98 


290 


152 


88 


' 98 


98 


309 


178 


92 


92 


88 


290 


178 


104 


98 


^8 


290 


152 


88 


98 


98 


309 


152 


92 


104 


92 


272 


130 


88 


104 


88 


309 


130 


98 


82 


104 


290 


120 


98 


82 


88 


272 


180 • 


98 


104 


84 


238 


104 


88 


120 


80 


272 


130 


84 


120 


84 


238 


152 


92 


98 


92 


207 


112 


104 


104 


84 


178 


130 


98 


104 


88 


222 


120 


98 


84 


92 


222 


98 


98 


80 


88 


178 


98 


98 


78 


92 


152 


98 


98 


88 


98 


152 


112 


112 


98 


104 


164 




1^0 




104 


11211 


3886 


3018 


2948 


2858 


362 


130 


97.4 


98.9 


92.2 


934 


178 


120 


120 




152 


98 


84 


78 




22300 


7740 


6990 


5880 


5670 



Bralnaffo Aroa« 



Btocduuvo of Blk BlTor Noar TruXl for 1»1& 
416 Bqnaro lUlotf. Altitndo, 6,650 7oot Aboro 



Boa KovoL 



Day 


Jan. 


Feb. 


Mar. 


Apr. 


May 


June 


July 


Augr. 


Sept. 


Oct. 


Nov. Dec. 


1 


104 


104 


88 


192 


780 


1640 


1050 


164 


76 


120 


254 


2 


104 


104 


92 


238 


1600 


1420 


960 


164 


78 


120 


238 


3 


104 


104 


98 


190 


1590 


1590 


960 


164 


78 


477 


264 


4 


112 


104 


98 


222 


2180 


1780 


990 


178 


84 


207 


254 


5 


112 


104 


104 


222 


2290 


2070 


810 


164 


78 


1120 


254 


6 


112 


104 


104 


348 


2520 


2830 


780 


164 


80 


1080 


254 


7 


112 


98 


104 


290 


2760 


2890 


760 


178 


80 


960 


207 


8 


112 


98 


104 


410 


2760 


2460. 


624 


164 


84 


960 


309 


9 


112 


98 


112 


626 


2830 


3340 


606 


152 


84 


900 


809 


10 


112 


98 


112 


810 


2640 


3100 


624 


164 


78 


870 


254 


11 


112 


98 


112 


930 


2520 


3900 


810 


152 


82 


900 


. 222 


12 


112 


98 


207 


990 


1770 


4300 


930 


140 


78 


870 


868 


13 


112 


98 


192 


990 


1680 


4600 


990 


120 


78 


870 


868 


14 


112 


84 


164 


.1060 


1680 


4400 


930 


98 


78 


606 


848 


15 


112 


84 


140 


930 


1730 


5000 


840 


92 


76 


254 


272 


16 


112 


84 


140 


780 


2130 


4800 


990 


88 


76 


162 


309 


17 


112 


84 


130 


691 


2130 


4600 


840 


84 


76 


130 


272 


18 


112 


84 


120 


662 


1970 


4400 


720 


84 


78 


130 


254 


19 


112 


84 


140 


626 


1870 


4000 


662 


84 


74 


130 


264 


20 


120 


84 


140 


410 


2020 


3900 


500 


84 


76 


152 


272 


21 


120 


84 


207 


477 


1820 


3610 


500 


84 


78 


164 


222 


22 


112 


88 


272 


606 


2020 


^ 3180 


626 


82 


78 


164 


207 


23 


112 


88 


328 


750 


2240 


2760 


476 


82 


84 


164 


178 


24 


112 


88 


222 


840 


2640 


2460 


368 


76 


92 


178 


164 


25 


112 


88 


192 


870 


2700 


2240 


178 


84 


104 


178 


178 


26 


112 


88 


192 


990 


2830 


2130 


178 


82 


104 


207 


130 


27 


104 


88 


152 


990 


2240 


1640 


192 


78 


104 


207 


120 


28 


104 


88 


192 


1110 


2020 


1460 


205 


78 


120 


238 


112 


29 


104 




164 


691 


1920 


1380 


152 


80 


112 


178 


98 


30 


104 




164 


579 


1920 


1110. 


112 


80 


112 


254 


92 


31 


98 




164 




2070 




140 


78 




192 




Total 


3418 


2598 


4760 


19310 


65770 


88'9'4*d 


19283 


3566 


2i's6 


13132 


7027 


Mean.... 


110 


92.8 


153 


644 


2120 


2960 


622 


115 


85.3 


424 


234 


Max. 


120 


104 


328 


1110 


2830 


5000 


1050 


178 


120 


1120 


368 


Min 


98 


84 


88 


190 


780 


1110 


112 


76 


76 


120 


92 


Acre-ft. 


6760 


5150 


9410 


38300 


130000 


176000 


38200 


7070 


5080 


26100 


18900 



Unless otherwise noted, all discharges are in cubic feet per second. 
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BIG CREEK NEAR STEAMBOAT SPRINGS — ^AT MOUTH 

Location. — ^At foot bridge, 300 feet above mouth. 

Records Available. — May 11 to November 30, 1918. 

Drainage Area. — 41 square miles. 

Gage. — ^Vertical staff. 

Channel. — ^Practically permanent. 

Discharge Measurements. — ^Made from foot bridge at Puree's Ranch. 

Accuracy. — Conditions are favorable for accurate results. 



MAD CREEK NEAR STEAMBOAT SPRINGS 

Location. — At highway bridge on road to Hahn's Peak, 6 miles 
from Steamboat Springs. 

Records Available. — July 1, 1912, to November 30, 1917. 

Drainage Area. — 40 square miles. 

Gage. — Vertical staff. 

Channel. — Rough, but permanent. 

Discharge Measurements. — ^Made from bridge. 

Winter Flow. — No data, as records were discontinued. 
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NINETEENTH BIENNIAL REPORT 





BiMluurr* of Biff CrMk Jfmt BtoMiiboftt Bpxlniri 


for 1918. 






Bralsao Ana, 41 B^iuur* UHmm. 


▲ItitUdi 


f 


... r««t 


▲bOTO 


Boa KovoL 


Day 


Jan. Feb. Mar. Apr. May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. 


1 




116 


115 


21 


8 


18 


12 


2 




116 


102 


23 


10 


18 


15 


3 




165 


99 


. 21 


12 


21 


15 


4 


■-«-■• ••-••• >■•••. ...... ...... 


165 


99 


18 


12 


21 


25 


5 




205 


91 


19 


12 


135 


15 


6 




240 


91 


25 


12 


70 


18 


7 




319 


84 


21 


12 


92 


18 


8 




293 


70 


15 


7 


40 


25 


9 




332 


70 


18 


12 


34 


18 


10 


166 


345 


116 


16 


18 


45 


2^2 


11 


.- 137 


422 


125 


18 


12 


34 


22 


12 


118 


395 


91 


18 


12 


34 


18 


13 


99 


438 


91 


16 


12 


25 


12 


14 


115 


469 


77 


15 


10 


25 


16 


15 


145 


469 


73 


18 


7 


21 


15 


16 


166 


422 


70 


15 


12 


18 


15 


17 


165 


453 


63 


12 


18 


18 


15 


18 


145 


422 


63 


12 


15 


18 


25 


19 


135 


376 


61 


12 


12 


18 


57 


20 


146 


438 


47 


12 


15 


18 


34 


21 


135 


360 


47 


12 


12 


22 


30 


22 


:. 145 


324 


42 


12 


21 


25^ 


22 


23 


175 


306 


36 


10 


25 


25 


63 


24 


205 


345 


36 


10 


21 


25 


166 


25 


195 


267 


47 


10 


18 


15 


70 


26 


185 


267 


39 


10 


18 


7 


67 


27 


175 


215 


31 


10 


18 


12 


40 


28 


175 


155 


25 


10 


18 


30 


40 


29 


159 


145 


25 


8 


18 


22 


34 


30 


169 


135 


25 


7 


18 


18 


30 


31 


125 




23 


7 




25 




Total 


!-. 3367 


9117 


2063 


451 


427 


949 


952 


Mean.... 


153 


304 


66.5 


14.5 


14.2 


30.6 


31.7 


Max 




469 


125 


25 


25 


136 


166 


Min 




115 


23 


7 


7 


7 


12 


Acre-ft. 


6680 


18100 


4090 


892 


845 


1880 


1890 



Dec. 





Blooharflro of Had Crook noar 8t« 


amboat 1 


Spring 


m for 1 


917 






BrainAffo Aroa, 40 Sqnaro 


IIUOB. 


▲Ititudo, 6,740 


Foot 


▲bovo 


Sea IbeveL 


Day 


Jan. Feb. Mar. Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. Dec. 


1 


89 


78 


257 


1980 


143 




11 


9 


2- 


89 


67 


257 


1640 


115 




11 


9 


3 


89 


67 


295 


1380 


115 




11 


9 


4 


89 


67 


338 


1380 


102 




11 


9 


6 


89 


67 


410 


1160 


102 




11 


9 


6 


89 


78 


438 


1020 


102 




11 


9 


7 


78 


89 


498 


860 


78 




11 


9 


8 


89 


102 


605 


770 


78 




11 


9 


9 


78 


102 


605 


728 


78 




9 


9 


10 


78 


115 


645 


568 


58 




9 


9 


11 


78 


129 


815 


530 


58 




9 


9 


12 


78 


158 


1020 


530 


58 




9 


9 


13 


58 


173 


860 


568 


58 




9 


9 


14 


- 58 


173 


g60 


530 


58 




9 


9 


15 


58 


189 


960 


568 


58 




9 


9 


16 


58 


205 


815 


568 


42 




9 




17 


58 


239 


910 


530 


42 




9 




18 


78 


257 


960 


498 


42 




9 




19 


78 


275 


1150 


498 


58 




9 




20 


78 


385 


1220 


295 


42 




9 




21 


78 


386 


1220 


239 


68 




9 




22 


89 


338 


1220 


239 


58 




9 




23 


89 


338 


1220 


239 


42 




9 


H ....-• 


24 


89 


338 


1300 


205 


25 




9 


11 


25 


89 


315 


1080 


205 


42 




9 




26 


89 


275 


1300 


205 


42 




9 




27 


89 


239 


1460 


205 


30 




9 


11 


28 


78 


239 


1640 


173 


30 




9 




29 


..: 78 


239 


1720 


173 


21 




9 




30 


78 


239 


1890 


143 


21 




9 




31 




239 




143 


17 




9 




Total 


2383 


6199 


27968 


18760 


1873 


393 


296 


i'io 


Mean.... 


79.4 


200 


932 


605 


60.4 


13.1 


9.52 


9.67 


Max 


89 


385 


1890 


1980 


143 


30 


11 


11 


Min 


58 


67 


257 


143 


17 


11 


9 


9 


Acre-ft. 


4720 


12300 


56500 


37200 


3710 


780 


585 


576 


Unless otherwise noted, all discharges are in cubic feet 


per second. 
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MIDDLE FORK OP LITTLE SNAKE RIVER AT GARDNER ^S RANCH 

Location. — At Gardner's ranch, in Sec. 21, T. 12 N., R. 86 W., on 
the county road bridge, 10 miles above Battle Creek. 

Records Available. — ^May 8, 1916, to November 12, 1918. 

Drainage Area. — 152 square miles. 

Gage. — Bristol automatic gage. 

Channel. — Practically permanent. 

Discharge Measurements. — From bridge. 

Co-operation.— pThe State Engineer maintains the station in co-opera- 
tion with the Elk River Irrigation & Construction Co. 



SOUTH PORK OP LITTLE SNAKE RIVER AT GARDNER ^S RANCH 

Location.— At Gardner's ranch, in Sec. 28, T. 12 N., R. 86 W., 10 
miles above Battle Creek. No important tributary between the station 
and the mouth. 

Records Available.— May 8, 1916, to October 30, 1918. 

Drainage Area. — 46 square miles. / 

Gage. — Bristol automatic gage. 

Channel. — Practically permanent. 

Discharge Measurements. — From bridge. 

Diversions. — There are decrees for diversions of 8 second-feet from 
the South Fork. 

Co-operation. — The State Engineer maintains the station in co-opera- 
tion with the Elk River Irrigation & Construction Co. 



LITTLE SNAKE RIVER NEAR DIXON, WYO. 

Location. — One mile west of Dixon, Wyo., in Sec. 6, T. 12 N., R. 90 
W. Nearest tributaries are Cottonwood Creek, which enters a short 
distance east of Dixon, and Willow Creek, which enters a mile or less 
downstream. 

Records Available.— May 27, 1910, to November 24, 1918. 

Drainage Area. — 1,294 square miles. 

Gage. — Chain gage.v 

Channel. — Slightly shifting during high water. 
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MMIUttft Of VtOdte 7ork Uttto Saate Miwr at Chur«B«r^ BuMli for 1917. 
Snlaaffo Axoa, 158 Bqmwo Xllos. Altituda, 7^000 Voot A\wv Soft KoTol 

Day Jan. Feb. Mar. Apr. May June July Auir- 

1 - 820 69 

2.. ^ 723 59 

3 630 59 

4 541 50 

6 541 60 

6 470 46 

7 395 42 

8 315 38 

9 296 46 

10 276 38 

11 267 42 

12 240 42 

18 * ~ 226 38 

14 206 38 

16.^ 187 35 

16 170 32 

17 * 108 1000 ' 386 50 10 

18 1840 133 29 

19 1640 120 26 

20.: 1560 129 23 

21 ;. 1680 111 23 

22 1840 103 20 

28 1840 95 20 

24 - 1810 95 20 

26- 1680 103 18 

26 1440 95 18 

27 1260 96 26 

28 1100 76 23 

29 1070 88 20 

80 1020 88 18 

31 81 18 

Total 19670 7860 1058 

Mean 1610 253 34.1 

Max 820 69 

Min - 75 18 

Acre-ft 38900 15600 2100 

mm^hmrf of XUUUo Fork UttU Baako BlTor at Oardaor'o Banok for 1918. 
Svalaaffo Avoa, 168 Sqaaro miss. AltitnAo, 7,000 Foot Aboyo Sea KotoL 

Day Jan. Feb. Mar. Apr. May June July Augr- Sept. Oct. Nov. Dec. 

1 126 860 108 9 8 28 33 

2 235 850 92 9 9 28 28 

t 289 850 100 10 9 33 33 

4 420 850 108 10 9 38 24 

5 646 850 125 9 12 66 28 

6 825 775 108 10 12 28 33 

7 28 1020 825 92 8 12 24 24 

8 28 960 775 77 9 10 20 60 

9 60 900 800 70 9 14 17 60 

10 '63 850 775 84 9 12 38 20 

11 „ 77 800 775 108 10 10 24 17 

12 116 750 775 84 17 10 20 17 

18 136 702 656 84 20 12 24 

14 135 612 612 63 14 14 17 

16 108 950 512 63 14 10 17 

16 108 1000 438 50 12 12 14 

17.... 108 1000 385 50 10 14 20 

18 108 1060 351 50 10 12 24 

19 108 900 304 50 10 12 28 

20 108 900 351 38 9 12 24 

21 108 825 304 38 8 14 17 

22 . 108 850 261 28 9 10 26 

28 .-.- 108 950 261 24 10 10 28 

24 108 1020 126 20 12 50 24 

26^ 100 1000 125 38 10 60 14 

26 116 950 136 38 6 28 17 

27 108 850 146 28 10 28 14 

28 92 850 165 17 8 28 70 

29 92 860 126 12 7 28 44 

30 100 850 125 9 6 28 38 

31 860 ...... 14 7 33 

Total 2320 24669 16130 1870 311 499 847 367 

Mean . . 96.7 796 504 60.3 IQ.O 16.6 27.3 29.8 

Max 1050 860 125 20 50 70 

Min 125 126 9 6 8 14 

Acre-ft'. "."• 4600 48900 80000 3710 615 988 1680 709 

Unless otherwise noted, all discharges are in cubic feet per second. 



lept 


Oct. Nov. Dec. 


16 


14 


..... ....** 


14 


20 




14 


18 




14 


16 


..... •.--•• 


14 


16 




16 


14 




18 


14 




18 


14 




16 


13 




14 


12 . 




16 


11 




26 


14 




16 


14 


..... a . — .. 


20 


14 




18 


14 




16 






14 


'20 




12 






14 







16 






18 






18 






16 






14 






14 






16 






18 






18 






16 






16 






48'4 


iii 




16.1 


14.5 




20 






12 






958 


'4'31 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean... . 

Max 

Min 

Acre-ft. 



Blscbarffv of South Fork UttU Snake Biver at OardiMr's Banoh for 1917. 

46 Square Xlles. Altitude, 7,000 7eet Above Sea XieveL 



Jan. Peb. Mar. Apr. May June 



185 
174 
164 
164 
154 
146 
136 
136 
127 
119 
111 
111 
95 
79 

iSdi 

136 



3770 



July 


Auer- 


Sept. 


79 


13.0 


3.4 


63 


10.5 


2.9 


63 


10.5 


4.2 


62 


10.5 


4.2 


60 


10.5 


6.5 


58 


8.0 


4.2 


55 


8.0 


5.0 


52 


8.0 


5.0 


48 


6.5 


4.2 


44 


8.0 


4.2 


40 


8.0 


4.2 


37 


8.0 


4.2 


35 


8.0 


4.2 


32 


8.0 


4.2 


28 


10.5 


4.2 


25 


8.0 


4.2 


22 


10.5 


4.2 


20 


8.0 


4.2 


16 


6.5 


5.0 


13 


8.0 


5.0 


13 


8.0 


6.5 


16 


6.5 


5.0 


13 


4.2 


5.0 


13 


4.2 


5.0 


13 


3.4 


6.5 


13 


3.4 


8.0 


13 


6.5 


6.5 


13 


10.5 


8.0 


13 


10.5 


8.0 


13 


6.5 


8.0 


13 


4.2 




998 


244.9 


153.9 


32.2 


7.9 


5.13 


79 


13 


8 


13 


3.4 


2.9 


1980 


486 


305 



Oct. 
6.5 
6.5 
6.5 
6.5 
5.0 
5.0 
6.5 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
162.5 
5.24 



Nov. 



Dec. 



322 



Unle.ss otherwise n'^ted, all discharges are in cubic feet per second. 



Siscliarffe of South Fork Xiittle Snake River at Gardner's Banch for 1918. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean... . 

Max 

Min 

Acre-ft. 



SrainaiT* Area, 46 

Jan. Feb. Mar. 



Square 

Apr. 



10.0 

18.0 

44.0 

50.0 

38.0 

28.0 

18.0 

7.5 

2.0 

3.5 

7 5 

7.5 

1.7 

18 

5.0 

10.0 

18.0 

180 

18.0 

5.0 

2.0 

75 



337.2 
15.3 



667 



Miles. 

May 

33 

50 

62 

75 

154 

142 

130 

130 

119 

99 

90 

82 

75 

90 

108 

108 

99 

108 

82 

75 

90 

75 

82 

90 

90 

90 

82 

79 

76 

73 

70 

2808 

90.6 

154 

33 

5570 



Altitude, 7,000 Feet Above Sea £eveL 



June 
68.0 
66.0 
64.0 
62.0 
68.0 
68.0 
68.0 
62.0 
56.0 
38.0 
28.0 
28.0 
28.0 
23.0 
18.0 
14.0 
10.0 
10.0 
7.5 
7.5 
7.5 
10.0 
10.0 
12.0 
12.0 
12.0 
10.0 
10.0 
7.5 
7.5 



892.5 

29.8 

68 

7.6 

1770 



July 
5.0 
3.5 
2.0 
3.5 
3.5 
3.5 
3.5 
2.0. 
5.0 
10.0 
7.5 
5.0 
5.0 
3.5 
2.0 
5.0 
1.7 
2.0 
2.0 
2.0 
2.0 
2.0 
1.5 
1.5 
1.5 
1.5 
3.5 
3.5 
1.5 
2.0 
2.0 
99.7 
3.22 
10 
1.5 
204 



Aug. 
1.5 
1.5 
1.5 
1.5 
2.0 
2.0 
2.0 
2.0 
2.0 
1.7 
1.5 
1.7 
3.5 
2.0 
2.0 
2.0 
2.0 
2.0 
1.7 
1.5 
1.5 
1.5 
1.7 
1.7 
1.7 
1.7 
2.0 
2.0 
1.7 
1.7 
2.0 
56.8 
1.83 
3.5 
1.5 
113 



Sept. 
3.5 
2.0 
1.7 
1.7 
1.7 
1.5 
2.0 
3.5 
2.0 
3.5 
1.7 
1.7 
1.5 
2.0 
2.0 
2.0 
1.7 
1.7 
1.5 
1.7 
3.5 
2.0 
3.5 
5.0 
7.5 
5.0 
7.5 
10.0 
14.0 
7.5 



106.1 

3.54 

14 

1.5 

211 



Oct. 
5.0 
1.7 
1.7 
1.7 
3.5 
3.5 
1.7 
1.7 
3.5 
3.5 
5.0 
2.0 

14.0 
3.5 
5.0 
1.7 
3.5 
3.5 
9.0 
7.5 
5.0 
5.0 
5.0 
2.0 
6.0 
5.0 

20.0 
5.0 
3.5 

10.0 

28.0 
176.7 

5.70 

28 

1.7 

350 



Nov. Dec. 



\ 



290 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



IiiMcaimrg% of Uttto Saate 
2>rfti]iAir« AMft, 1^94 Square Xili 

Jan. Feb. Mar. Apr. May 

1160 980 

1160 1070 

1100 920 

1040 980 

960 920 

920 760 

760 920 

1370 810 

1190 1040 

980 1260 

1070 1720 

1100 2120 

1160 2770 

1070 4090 

920 4270 

665 4640 

687 4990 

666 5170 

642 5210 

507 6260 

665 4990 

1190 3860 

1800 3640 

2210 4090 

2210 4320 

2660 4000 

2260 3370 

1850 3060 

1160 3640 

835 4180 

4040 

36956 92990 



BiTMT aaar ]Mzob« Wyo., for 1917; 

■. AltitiUU, 6,300 FMt AbOTO B«a KevaL 



June 
3410 
3100 
3690 
3960 
3820 
3370 
3410 
3680 
4450 
4990 
4990 
4490 
4220 
4130 
4360 
4540 
4630 
4720 
4630 
4490 
4400 
4310 
4270 
4090 
4040 
3820 
3590 
3320 
3100 
3140 



1200 

2660 

607 



3000 

5260 

760 



71400 184000 



121050 
4030 
4990 
3100 

240000 



July 

2850 

2600 

2320 

2090 

2170 

2090 

1900 

1830 

1760 

1650 

1490 

1360 

1200 

1110 

960 

843 

814 

698 

640 

640 

662 

484 

484 

432 

484 

432 

380 

332 

332 

510 

510 

35957 

1160 

28S0 

832 

71300 



Aug:. 

432 

332 

332 

284 

284 

236 

188 

140 

140 

100 

120 

100 

100 

100 

70 

100 

100 

70 

86 

70 

70 

58 

46 

46 

38 

30 

46 

46 

46 

46 

46 

3901 

126 

432 

30 

7760 



Sept. 
46 
38 
46 
38 
58 
70 
70 
70 
58 
46 
38 
46 
70 
86 
100 
100 
70 
70 
70 
70 
46 
46 
46 
70 
70 
100 
100 
100 
100 
86 



2022 

67.4 

100 

38 

4010 



Oct. 

85 

70 

85 

100 

100 

70 

70 

85 

100 

85 

100 

100 

100 

100 

100 

100 

100 

85 

100 

100 

100 

100 

100 

100 

120 

100 

100 

100 

100 

70 

140 

2965 

95.6 

140 

70 

6880 



Nov. 
140 
140 
120 
120 
140 
140 
140 
140 
140 
100 
120 
140 
120 
140 
188 
140 
140 
100 
100 
120 
140 
140 
100 
164 
188 
164 
140 
140 
140 
140 



Dec. 
140 



4084 
136 
188 
100 

8090 



Bladliarffe of UttU Snake Biver near Blzon for 1918. 
Bralnaffe Area, 1,894 Square lUles. Altitnde, 6,300 7eet Aboye Sea £eveL 



Day Jan. 


Feb. Mar. 


Apr. 


May 


June 


July 


AuiT- 


Sept. 


Oct. 


Nov. Dec. 


1 




585 


1110 


2160 


316 


21.0 


9.1 


60 


156 


2 




611 


1650 


1930 


275 


17.0 


9.1 


70 


155 


3 




575 


2020 


2160 


243 


15.0 


11.0 


64 


165 


4 




475 


2570 


2340 


288 


8.7 


13.0 


80 


170 


6 




381 


3260 


2700 


266 


7.8 


17.0 


381 


170 


6 




346 


3500 


2930 


216 


6.5 


17.0 


80 


149 


7 




367 


3950 


3170 


223 


7.8 


21.0 


155 


125 


8 




381 


3670 


3300 


191 


7.8 


21.0 


126 


105 


9 




461 


3780 


3230 


170 


8.7 


21.0 


100 


131 


10 




664 


3230 


3230 


263 


8.7 


26.0 


125 


140 


11 




796 


2570 


3370 


316 


7.8 


21.0 


140 


125 


12 




986 


2120 


3170 


358 


7.8 


23.0 


100 


105 


13 




1130 


1910 


3130 


323 


5.7 


21.0 


100 


120 


14 




1320 


2440 


2900 


263 


8.7 


26.0 


100 


105 


16 




1070 


2830 


2640 


191 


10.0 


23.0 


100 


131 


16 ^. 




709 


3500 


2600 


161 


13.0 


-19.0 


80 


120 


17 


295 


681 


3030 


2210 


170 


10.0 


19.0 


80 


125 


18 


335 


575 


3230 


2020 


161 


7.8 


19.0 


90 


149 


19 


358 


500 


2660 


1720 


131 


8.7 


29.0 


100 


125 - 


20 


345 


451 


2900 


1720 


106 


7.8 


23.0 


90 


140 


21 


315 


485 


2700 


1570 


100 


6.5 


21.0 


80 


149 


22 


358 


660 


2540 


1700 


94 


7.8 


23.0 


80 


131 


23 


413 


585 


2900 


1450 


84 


7.8 


26.0 


90 


131 


24 


475 


575 


3170 


1410 


80 


10.0 


40.0 


80 


96 


25 


535 


766 


3260 


1230 


70 


8.7 


100.0 


80 




26 


550 


778 


3100 


930 


80 


10.0 


125.0 


90 




27 


638 


808 


2800 


737 


64 


10.0 


100.0 


90 




28 


638 


692 


2770 


675 


64 


8.7 


90.0 


100 




29 , 


255 


611 


2510 


413 


64 


7.8 


70.0 


100 


1 


30 


475 


709 


2640 


368 


40 


10.0 


60.0 


126 


i::: :;::: 1 


31 


576 




2440 




18 


8.7 




125 


Total 


6560 


19601 


86660 


62983 


5369 


292.3 


104'3."2 


8260 


3207 ! 


Mean 


437 


653 


2790 


2100 


173 


9.4 


34.8 


106 


134 ; 


Max 




1320 


3950 


3370 


358 


21 


125 


381 




Min 




346 


1110 


358 


18 


6.7 


9.1 


60 




Acre-ft 

TTnlAfifi nfhi 


13000 

^rwise noted, i 


38900 
ill disc] 


172000 
tiarflres 


126000 
are in c 


10600 
tubic fe 


678 
et per 


2070 
second. 


6460 


6380 
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SLATER PORK OP LITTLE SNAKE RIVER, AT BAXTER ^S RANCH, NEAR SLATER 

Location.— At Baxter's ranch, in Sec. 22, T. 11 N., E. 89 W., 10 
miles south of Slater. 

Records Available. — May 6, 1912, to November 21, 1918. 

Drainage Area. — 80 square miles. 

Gage. — ^Bristol automatic gage and vertical staflf. 

Channel.^ — ^Rough, but permanent. 

Discharge Measurements. — From bridge. 

Diversions. — There are court decrees for diversions of 14 second- 
feet from Slater Creek, all below the station. 

Co-operation. — The State Engineer maintains the station in co-opera- 
tion with the Elk River Irrigation & Construction Co. 



SAVERY CREEK NEAR SAVERY, WYO. 

Location. — At bridge on road about one-half mile southeast of 
Sayery, Wyo., and about one and one-half miles above mouth. 

Records Available. — May 1, 1915, to November 17, 1916; April 5, 
1918, to November 21, 1918. 

Drainage Area. — Not measured. 

Gage. — ^Vertical staff. 

Channel. — Practically permanent. 

Discharge Measurements. — Made from bridge at high water and by 
wading at low stages. 

Winter Flow. — Records discontinued during the winter months. 

Accuracy. — Records considered good. 



MUDDY CREEK NEAR BAGGS, WYO. 

Location. — At road bridge, 1^ miles northeast of Baggs, Wyo., and 
about 1 mile above mouth. 

Records Available.— May 1, 1915, to August 10, 1916 ; April 6, 1918, 
to .November 16, 1918. 

Drainage Area. — Not measured. 

Gage. — Chain gage. 

Channel. — Shifting. 

Discharge Measurements. — Made from bridge and by wading. 

Winter Flow. — Records discontinued during the winter months. 

Accuracy. — Results fair. 
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Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 .....'... 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

§4 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



NINETEENTH 



Blfloharr* of 8Ut«r 7ork JMtHm 
Jan. Feb. Mar. Apr. May 



42 
66 
88 
66 
105 
124 
165 
200 
212 
300 
432 
510 
590 
695 
745 
795 
670 
470 
432 
470 
590 
530 
414 
461 
510 
490 
490 
451 
11103 
396 



Day 
1... 

2 ... 

3 ... 
4... 
5 ... 
6... 
7... 
8... 
9 ... 

10... 

11 ... 

12 ... 

13 ... 

14 ... 

15 ... 

16 ... 
17... 
18... 

19 ... 

20 ... 

21 ... 

22 ... 

23 ... 

24 ... 

25 ... 

26 ... 

27 ... 

28 ... 

29 ... 

30 ... 
31... 



Jan. Feb. Mar. 



22000 



BlsdliMVe of 8Ut«r Fork Uttlo 
Bxainaflr* Af%, 80 Sguaro 

Apr. 
33 
33 
25 

38 
53 
42 
48 
53 
48 
53 
73 
80 

114 

114 
88 
80 
73 
60 
60 
73 
66 
73 
73 

105 
80 
88 
96 
80 
80 

105 



Total 
Mean..- 

Max 

Min 

Acre-ft. 



2087 

69.6 

114 

25 

4140 



May 
105 
212 
315 
^6 
396 
490 
510 
451 
432 
362 
275 
225 
315 
330 
396 
451 
470 
396 
379 
396 
362 
346 
379 
362 
346 
336 
327 
318 
309 
300 
288 

10975 
364 
510 
105 

21800 
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BiiAko Biy«r at B«xt«r' 


■ Baaoh for 1917. 


. Altitiida, 7,000. Foot AboTO Boa KoToL 


June 


July 


Auir. 


Sept. 


Oct. 


Nov. Dec. 


396 


432 


ZB 


12 


22 


16 


451 


862 


33 


12 


25 


22 


670 


879, 


83 


12 


18 


22 


660 


846 


38 


12 


18 


18 


490 


330 


33 


18 


16 


18 


610 


276 


33 


18 


18 


18 


560 


262 


25 


18 


18 


22 


746 


262 


25 


18 


18 


18 


895 


262 


25 


18 


18 


18 


846. 


260 


25 


18 


18 


18 


660 


187 


26 


22 


16 


18 


610 


175 


26 


22 


18 


18 


570 


164 


25 


18 


18 


18 


670 


144 


26 


18 


18 


18 


«10 


124 


29 


18 


18 


12 


670 


96 


26 


18 


18 


18 


720 


80 


25, 


18 


26 


22 


720 


73 


25 


12 


18 


22 


610 


66 


22 


12 


18 


22. 


590 


60 


18 


18 


- 18 


18 


590 


53 


18 


18 


16 


22 


630 


53 


18 


18 


15 


22 


590 


42 


18 


18 


15 


18 


650 


42 


18 


18 


16 


25 


670 


33 


18 


18 


18 


22 


670 


33 


18 


18 


16 


22 


550 


33 


25 


18 


22 


22 


490 


33 


18 


22 


22 




490 


33 


18 


18 


22 




451 


33 


18 


18 


22 






42 


15| 




18 




17903 


4749 


749 


616 


671 


528 


597 


153 


24.2 


17.2 


18.4 


19.6 


895 


432 


38 


22 


25 




396 


33 


15 


12 


15 




35500 


9410 


1490 


1020 


1130 


1050 


Snake Biver at Baxters Banch for 1918. 


. Altitnao, 7,000 Foot 


AbOTo 


8oa KoToL 


June 


July 


Aug:. 


Sept. 


Oct. 


Nov. Dec. 


262 


53 


15 


7 


10 


29 


262 


53 


16 


7 


15 


33 


300 


80 


15 


8 


12 


33 


330 


80 


12 


8 


33 


33 


362 


60 


12 


8 


42 


33 


3»2 


53 


15 


8 


29 


33 


379 


60 


12 


10 


25 


33 


379 


48 


12 


8 


18 


33 


396 


48 


12 


10 


22 


33 


414 


80 


12 


10 


33 


33 


414 


96 


12 


8 


25 


33 


396 


80 


18 


8 


22 


33 


396 


66 


18 


•8 


18 


33 


379 


53 


15 


8 


16 


22 


346 


42 


18 


8 


15 


25 


300 


38 


10 


8 


15 


29 


275 


33 


10 


8 


18 


42 


262 


33 


8 


8 


18 


42 


250 


29 


8 


8 


22 


38 


250 


29 


8 


8 


22 


38 


250 


33 


7 


8 


18 


42 


200 


25 


7 


8 


25 




187 


25 


7 


8 


26 




164 


25 


9 


22 


18 




124 


38 


7 


12 


26 




105 


25 


7 


8 


22 




88 


22 


7 


7 


18 




80 


18 


7 


7 


22 




73 


15 


7 


6 


22 




60 


15 


7 


7 


25 






15 


7 




22 




8'6'4'5 


1370 


335 


267 


671 


683 


268 


44.2 


10.8 


8.67 


21.6 


32.6 


414 


96 


18 


22 


42 




60 


15 


7 


6 


10 




15900 


2720 


664 


510 


1330 


1860 



Unless otherwise noted, all dlschargres are In cubic feet per second. 
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Day 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

»3 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



l>l«oliarflr« of Btkvxy Cr««k Near Bmvmxj, 
Bralnag* Area, 354 Square lUles. Altitude, 



Jan. Feb. Mar. Apr. 



56 

87 
104 

95 
113 
131 
202 
260 
260 
321 
321 
290 
188 
150 
160 
113 
113 
122 
150 
150 
216 
230 
245 
202 
150 
202 

4'62i 
178 



9180 



May 
202 
202 
463 
260 
230 
447 
509 
509 
509 
321 
260 
260 
260 
260 
321 
445 
321 
321 
321 
260 
260 
290 
321 
260 
260 
260 
245 
245 
230 
260 
260 
9572 
309 
509 
202 
19000 



June 

260 

230 

216 

202 

230 

202 

275 

260 

230 

230 

230 

230 

216 

188 

162 

162 

188 

150 

141 

95 

141 

150 

150 

95 

71 

87 

49 

31 

18 

18 

490'7 

164 

275 

18 

9760 



July 
18 
18 
18 
31 
18 
18 

9 

9 

9 
24 
131 
113 
95 
56 
44 
44 
39 
39 
39 
39 
35 
31 
31 
28 
24 
21 
18 
18 

9 

3.5 

.6 

1030.1 

33.2 

131 

0.6 
2040 



Wyo., 
.. Feet 

Aug. 

0.6 

0.6 

0.6 

0.2 





0.2 

0.2 















































2.4 
.077 

0.6 



4.73 



for 1918. 

Aboye 8ea ZieveL 

Sept. Oct. Nov. 

24 24 

24 31 

24 39 

49 39 

63 39 

24-44 

81 44 

28 49 

24 ^ 49 

31 49 

.0 39 56 

49 63 

63 63 

49 63 

1.2 28 49 

1.2 24 63 

1.2 18 79 

2.0 24 63 

3 31 63 

9 39 49 

9 31 31 

9 31 

18 24 

35 18 

39 18 

56 21 

63 18 

35 24 

39 28 

39 31 

24 

359.6 954 1049 

12 30.8 50.0 

63 63 

18 

714 . 1890 2080 



Dec. 



BlscharflTe of Xuddy Creek Near Ba^ffs, 
Bralnaffe Area, 904 Bqnare lUles. Altitude^ 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 : 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Mln 

Acre-ft. 



Jan. Feb. Mar. 



Apr. 



15 
16 
30 
43 
42 
22 
134 
52 
58 
45 
49 
28 
25 
30 
30 
33 
33 
34 
33 
39 
43 
12 
13 
12 
14 

885 
35.4 



1760 



May 
16 
16 
13 
12 
24 
33 
30 
33 
39 
34 
26 
80 
33 
39 
21 
30 
30 
30 
33 
16 
22 
16 
18 
15 
12 
18 
13' 
14 
16 
18 
21 
720 
23.2 
39 
12 

1430 



June 

22 

8 

9 

7 

10 

6 

6 

6 

7 

8 

6 

• 7 

6 

6 

16 

17 

14 

22 

24 

28 

240 

100 

446 

290 

100 

36 

33 

19 

19 

16 



1533 

51.1 

445 

6 

3040 



July 

8 

10 

9 

10 

9 

9 

15 

12 

9 

16 

100 

142 

216 

108 

62 

33 

16 

16 

13 

8 

30 

16 

22 

33 

36 

34 

80 

190 

240 

166 

80 

1747 

56.4 

240 

8 

3470 



Wyo., 

.. Feet 

AufiT- 
43 
19 
12 

8 
22 
10 
11 
12 

9 

8 

7 

6 

6 









5 
43 
51 
28 
31 
158 
153 
15 

6 











713 

23 

158 


1410 



for 1918. 

Above Sea XieyeL 



Sept. 






0. 
















5 
28 
78 
342 
392 
288 
252 



1385 

46.2 

392 



2750 



Oct. 
98 
66 
78 
98 
42 
34 
28 
78 
118 
88 
82 
74 
90 
66 
28 
15 
28 
22 
11 

8 

5 

1.3 



0.2 

0.6 

1.3 

0.2 




21 
44 
1224.6 
39.5 

118 



2430 



Nov. 
17 

0.2 

0.4 

0.2 

0.2 







0.2 
14 

0.3 













Dec. 



17.2 
1.08 



84.2 



Unless otherwise noted, all dlschargres are in cubic feet per second. 
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WILLOW CREEK AT RYAN^S RANCH, NEAR BA66S, WYO. 

Location.— In Colorado, about Sec. 26, T. 11 N., R. 90 W., 2 miles 
northeast of Ryan's ranch house and 22 miles southeast of Baggs, Wyo. 
No important tributary between the station and the mouth of Willow 
Creek. 

Records Available. — ^May 4, 1912, to November 10, 1918. 

Drainage Area. — ^Approximately 5 square miles. 

Gage. — Bristol automatic gage. 

Channel. — Small cobblestones, placed especially for the station. 

Discharge Measurements. — Made from foot-bridge. 

Co-operation. — Station maintained by the State Engineer in co- 
operation with the Elk River Irrigation & Construction Co. 



POUR-MILE CREEK AT RANGER STATION, NEAR BAGGS, WYO. 

Location. — In Colorado, at forest ranger station near Ryan's ranch, 
in Sec. 9, T. 10 N., R. 90 W., 20 miles southeast of Baggs, Wyo. 

Records Available. — May 1, 1912, to November 10, 1918. 

Drainage Area. — Approximately 4 square miles. 

Gage. — Bristol automatic gage. 

Channel. — Probably permanent. 

Discharge Measurements. — Made from foot-bridge. 

Co-operation. — The State Engineer maintains the station in co- 
operation with the Elk River Irrigation & Construction Co. 



WHITE RIVER NEAR MEEKER 

Location. — At the Rees ranch, 3^/^ miles east of Meeker, ia Sec. 24, 
T. 1 N., R. 93 W. Nearest tributary above is Curtis Creek; nearest 
below is Sulphur Creek. Station moved from Van Cleavers to Rees' 
ranch October 20, 1913. 

Records Available. — May 7, 1910, to November 30, 1918. From 
April 12, 1904, to October 31, 1906, a station was maintained 2.5 miles 
below this point by the United States Geological Survey. 

Drainage Area. — 634 square miles. 

Gage. — Automatic recording gage. 

Channel. — Practically permanent. 

Discharge Measurements. — ^Made from private road bridge. 

Winter Flow. — Dischai^e estimates from measurements during 
winter months. 

Diversions. — There are court decrees for diversions of 186 second- 
feet from "White River above the station and 59 second-feet from tribu- 
taries entering above. Below, there are decrees for diversions of 198 
second-feet from White River. 

Note. — Station moved to get above the head of the Meeker Power 
Canal. Diversion started during winter of 1912-1913. 

1913 records prior to October 20 corrected for the diversion. Aver- 
age diversion about 90 second-feet. 



STATE ENGINEER, COLORADO 



295 



SlsoharflT* of Willow Cr««k at Ryan's Banch for 1917.^ 



Srainaffe Ar«a, 6 8q.naro mies. Altitude, 8^000 Feet Above 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 s 

27 

28 

29 

30 

31 

Total 
Mean... 

Max 

Min 

Acre-ft. 



Jan. F 


eb. Mar. Apr. May 


June 
54 
62 




•>«•* «>«>-« •*•■■■ *.«••• 


67 




— * 


64 
57 




44 


54 




42 


62 




44 


76 




47 


86 




44 


67 




44 


60 




47 


54 




50 


54 




54 


62 




70 


76 




75 


78 




70 


88 




73 


78 




70 


76 




64 


78 




63 


78 




62 


78 




61 


78 




60 


78 




59 


64 




58 


62 




57 


57 




60 


54 




62 


57 




62 


57 




60 






1498 


26'i'6 





57.6 


67.2 
88 


• 




54 





2970 


4000 



July 

47.0 

40.0 

37.0 

40.0 

40.0 

42.0 

42.0 

40.0 

37.0 

34.0 

32.0 

30.0 

30.0 

30.0 

27.0 

27.0 

24.0 

24.0 

20.0 

20^0 

20.0 

20.0 

9.8 

7.5 

6.2 

7.5 

3.8 

3.8 

7.5 

7.5 

7.5 

764.1 

24.6 

47 

6.2 

1510 



Aug. 
6.2 
6.2 
4.8 
3.8 

■ 2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
2.8 
3.8 
6.2 
6.2 
4.8 
4.8 
7.5 
6.2 
4.8 
3.8 
2.8 
3.8 
4.8 
4.8 
7.5 
4.8 
. 2. 
2. 
3. 
1. 

130.9 

4.22 

7.5 

1.5 

259 



.8 
.8 
.8 
.5 



Sept. 
7.5 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.2 
2.2 
1.2 
3.8 
2.8 
2.8 



Sea Xievel. 

Oct. Nov. 



Dec. 



31.7 
1.98 



62.9 



SischarflTe of Willow Creek at Byan's (Baacli 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 
Unl 



Srainaffe Area, 5 Square 

Jan. Feb. Mar. Apr. 



2.8 
2.1 
2.1 
2.8 
3.8 



Miles. 

May 
14 
40 
30 
16 
20 
38 
38 
35 
35 
20 
16 
14 
14 
22 
28 
35 
38 
32 
25 
30 
32 
28 
25 
25 
22 
20 

. 18 
18 
18 
16 
16 
778 
25.1 
40 
14 

1540 



Altitude, 8,000 Feet 



June 
20 
16 
16 
16 
14 
14 
14 
14 
14 
16 
16- 
18 
20 
20 
25 
20 
16 
16 
16 
18 
16 
14 
14 
12 
12 
12 
12 
12 
12 
12 



13.6 778 467 
2.72 25.1 15.6 

25 
12 

27.0 1540 928 

ess otherwise noted, all discharges are in cubic feet per 



July 

12.0 

12.0 

14.0 

12.0 

12.0 

12.0 

12.0 

12.0 

12.0 

10.0 

8.0 

«.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

8.0 

6.4 

6.4 

6.4 

8.0 

8.0 

283.2 

9.14 

14 

6.4 

562 



Aug. 
8.0 
8.0 
12.0 
12.0 
12.0 
8.0 
8.0 
8.0 
8.0 
4.8 
6.4 
6.4 
8.0 
6.4 
8.0 
6.4 
8.0 
10.0 
10.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
6.4 
4.8 
6.4 
4.8 
6.4 
243.2 
7.85 
12 
4.8 
483 



for 1918. 
Above Sea Ijevel. 

Sept. Oct. Nov. 

4.8 10.0 4.8 

4.8 8.0 6.4 

4.8 8.0 8.0 

4.8 16.0 8.0 

6.4 14.0 6.4 

4.8 8.0 8.0 

6.4 10.0 12.0 

6.4 8.0 8.0 

8.0 8.0 8.0 

4.8 10.0 6.4 

3.8 8.0 

4.8 8.0 

4.8 6.4 

6.4 12.0 

8.0 10.0 

6.4 10.0 

6.4 8.0 

6.4 8.0 

6.4 10.0 

6.4 8.0 

4.8 8.0 

4.8 10.0 

12.0 10.0 

14.0 10.0 

14.0 10.0 

12.0 12.0 

10.0 10.0 

10.0 8.0 

8.0 12.0 

10.0 8.0 
6.4 

215.4 292.8 76.0 

7.18 9.45 7.60 

14 16 

3.8 6.4 

427 581 151 
second. 



Dec. 
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Day 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 • 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Bisoluuv* of Vour-mU Cr»ek at MMUt%T^ 
Br»iiiao Axtk, 4 Sguar* lIlUs. Altituda, 7,800 



Jan. Feb. Mar. Apr. May 



32 
38 
43 
43 
54 
48 
38 
67 
81 
132 
106 
97 
97 
89 
74 
48 
43 
60 
81 
97 
81 
67 
74 
74 
74 
67 
1805 
69.4 



June 
54 
74 
97 
67 
60 
60 
74 
97 
123 
123 
97 
81 
81 
81 
81 
89 
89 
81 
81 
81 
81 
89 
74 
54 
54 
48 
43 
38 
38 
28 



3580 



2218 

73.9 

123 

28 

4400 



July 
23.0 
15.0 
9.8 
9.8 
7.6 
6.5 
5.5 
5.5 
4.2 
. 2.8 
4.2 
4.2 
4.2 
4.2 
2.8 
2.4 
2.1 
1.8 
1.4 
1.1 
0.7 
0.6 
1.2 
1.0 
1.0 
0.8 
0.8 
0.8 
0.8 
0.8 
0.8 
126.4 
4.08 
28 
0.6 
251 



Station for 1917. 
Feet Above Sea KeveL 

Aug. Sept. Oct. Nov. 

0.8 0.8 4.2 2.8 

0.8 0.8 4.2 2.8 

0.8 0.8 2.8 . 2.0 

0.8 0.8 2.8 1.2 

0.8 0.8 2.8 1.0 

0.8 0.8 2.0 0.6 

0.8 0.8 2.0 1.0 

0.8 0.8 2.0 0.6 

0.8 0.8 2.0 4.2 

0.8 0.8 2.0 4.2 

0.8 0.8 2.0 2.8 

0.8 1.2 2.0 

0.8 1.2 2.0 

0.8 2.0 2.0 

0.8 1.2 2.0 

0.8 1.2 2.0 

0.8 1.2 2.8 

0.8 2.0 2.8 

0.8 2.8 2.8 

0.8 4.2 2.8 

0.8 4.2 2.8 

0.8 5.5 2.8 

0.6 5.5 2.8 

1.0 2.8 2.8 

0.6 2.8 4.2 

0.8 2.8 4.2 

0.8 4.2 4.2 

0.8 5.5 5.5 

0.8 5.5 5.5 

0.8 4.2 5.5 

0.8 5.5 

24.6 68.8 95.8 23.2 

0.79 2.29 3.08 2.11 

1.0 5.5 5.5 

0.6 0.8 2.0 .^... 

48.5 136 189 46 



Dec. 





Blscharflre of Fonr-Mile Creek at Saucer's Station for 1918. 






Sralnaffo Area, 4 Sgnare Miles. 


Altitude, 7,800 Feet a 


i.1>OTe Sea KeveL 


Day 


Jan. Feb. Mar. Apr. 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov. Dec. 


1 




4.0 


17.5 


13.8 


3.0 


1.7 


1.7 


0.8 


2 





7.5 


17.5 


17.5 


2.3 


0.8 


1.2 


0.8 


8 




10.5 


13.8 


22.0 


2.3 


0.5 


1.7 


0.8 


4 




10.5 


13.8 


12.1 


4.0 


0.5 


2.3 


0.8 


5 




10.5 


13.8 


12.1 


4.0 


0.6 


3.0 


0.8 


6 




10.5 


13.8 


13.8 


1.2 


0.5 


3.0 


0.6 


7 




12.1 


13.8 


17.5 


0.5 


0.5 


2.3 


0.8 


8 




10.5 


13.8 


13.8 


0.8 


0.6 


1.7 


0.8 


9 




9.0 


7.5 


13.8 


0.8 


0.6 


0.8 


0.8 


10 




12.1 


7.5 


13.8 


0.6 


0.5 


0.8 


0.8 


11 




9.0 


10.5 


13.8 


0.5 


0.3 


0.6 




12 




•9.0 


10.5 


17.5 


0.8 


0.4 


0.6 




IS 




10.5 


10.5 


10.5 


0.8 


0.6 


0.5 




14 


9.0 


7.5 


13.8 


13.8 


0.8 


0.8 


0.5 




15 


6.2 


7.5 


7.5 


9.0 


0.8 


0.8 


0.5 




16 


5.0 


10.5 


5.0 


7.5 


0.8 


0.8 


0.8 




17 ......:. 


10.5 


10.5 


5.0 


5.0 


0.5 


0.8 


0.8 




18 


7.5 


13.8 


5.0 


7.5 


0.5 


0.6 


0.8 




19 


7.5 


13.8 


5.0 


13.8' 


0.5 


0.6 


1.2 




20 


7.5 


12.1 


5.0 


7.5 


0.4 


0.8 


1.2 




21 


7.5 


12.1 


5.0 


7.5 


0.4 


0.8 


1.7 




22 


9.0 


13.8 


6.2 


7.5 


0.3 


1.7 


1.7 




23 


5.0 


10.5 


3.0 


7.5 


0.3 


1.7 


1.2 




24 


5.0 


10.5 


3.0 


7.5 


0.3 


2.3 


0.8 




25 


5.0 


17.5 


3.0 


7.5 


0.8 


4.0 


0.6 




26 


5.0 


13.8 


3.0 


5.0 


0.8 


2.3 


0.8 




27 


5.0 


10.5 


7.5 


5.0 


0.8 


2.3 


0.8 




28 


5.0 


13.8 


13.8 


3.0 


0.8 


0.8 


0.8 




29 


3.0 


13.8 


13.8 


1.7 


1.7 


0.8 


0.8 




30 


5.0 


17.5 


13.8 


1.7 


0.8 


0.8 


0.8 




31 




22.0 




1.7 


0.8 




0.8 




Total 


107.7 


357.2 


28'2.'7 


311.7 


33.7 


27.'2 


36.8 


7.80 


Mean.... 


6.34 


11.5 


9.42 


10.1 


1.09 


.91 


1.19 


.780 


Max 




22 


17.5 


22 


4.0 


4.0 


3.0 




Min. ... 




4 


3 


1.7 


0.3 


0.3 


0.6 




Acre-ft. 


214 


707 


560 


621 


67.0 


54.1 


73.2 


16.6 


Unless otherwise noted, all discharges 


are in cubic feet per second. 
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Dlsoluurffe of Whit* fBiver Near Xeeker for 1917. 

Dndnaffe Ar*», 634 Bqnar* XUes. Altitude, 6,182 Feet Above Sea Sievel. 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

1 350 640 1780 3360 850 460 460 ^ 386 350 

2 350 640 1650 3630 890 460 460 403 873 

3 360 640 1690 3360 850 460 460 386 403 

4 332 640 , 1840 3270 710 460 460 360 360 

5 340 570 1840 3020 640 460 460 360 360 

6 : 360 510 1710 2930 670 460 460 386 360 

7 340 605 1970 2680 606 485 460 420 386 

8 , 373 606 2300 2440 640 510 460 440 403 

9 403 640 2850 2520 605 485,' 460 373 420 

10 340 420 710 3190 2440 606 460 460 350 400 

11 340 420 710 3270 2370 570 485 460 340 400 

12 340 440 710 3020 2230 605 640 485 340 380 

13 340 510 745 3100 2030 640 485 510 340 390 

14 340 420 1050 3190 1780 605 640 485 340 390 

16 340 420 1470 3450 1590 570 540 460 350 390 

16 340 373 1900 3450 1410 540 486 460 350 370 

17 340 386 2100 3100 1210 570 440 440 350 350 

18 340 386 2230 3190 1170 510 440 "440 340 340 

19 340 386 2030 3990 1130 460 485 460 340 340 

20 340 386 1840 4180 1130 460 610 460 340 340 

21 340 386 1690 4470 1090 510 510 440 340 360 

22 340 403 1360 4660 1050 570 510 420 340 360 

23 340 540 1360 4090 970 570 460 420 340 360 

24 " 340 670 1360 3540 970 670 460 420 340 360 

26 340 605 1630 3810 930 610 460 420 340 400 

26 332 675 1470 3720 930 510 460 420 340 400 

27 . .. 340 710 1360 »3720 930 510 460 420 340 390 

28 " 373 570 1470 3450 850 540 460 403 332 390 
29 460 570 1530 3450 780 510 460 386 340 390 

30 ' 485 605 1650 3360 780 460 460 386 340 370 

31 ■ ' 403 1840 890 403 403 370 

Total 7833 13389 37505 92930 55870 18158 14350 13798 10686 11655 

Mean 356 446 1210 3100 1800 586 478 445 356 376 

Max. ' ' 710 2230 4660 3630 890 540 510 440 420 

Min "' 332 510 1590 780 403 440 386 332 340 

Acre-ft. 15500 26500 74400 184000 111000 36000 28400 27400 21200 23100 

Disoliarre of White Biver Near Keeker for 1918. 
Draiaaffe Area, 634 Square XUes. Altitude, 6,188 Feet Above Sea KeveL 

Day Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

--- --' -^-^^ "''' 360 

360 
360 
360 
360 
360 
360 
360 
352 
340 
360 
360 

13 "."'"" 340 390 360 570 1020 3230 860 380 290 360 360 

14 " " "" 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

^Vota'l 10925 10130 12080 13640 46020 68940 21300 11840 10050 11250 10692 

Mean 352 362 390 455 1480 2300 687 382 335 363 356 

mIx 385 395 460 570 2150 3650 1100 485 410 410 380 

Mfn 315 325 350 360 510 1020 360 320 290 340 . 320 

Acre-ft' 21600 20100 24000 27100 91000 137000 42200 23500 19900 22300 21200 
Unless otherwise noted, all discharges are in cubic feet per second. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 



370 


325 


350 


460 


510 


1290 


860 


410 


320 


360 


370 


330 


355 


460 


600 


1190 


860 


380 


320 


360 


365 


340 


365 


460 


740 


1500 


860 


435 


320 


360 


385 


345 


385 


380 


1020 


1610 


900 


410 


340 


360 


375 


376 


380 


380 


1240 


1730 


780 


460 


340 


380 


355 


360 


390 


380 


1390 


1860 


665 


485 


360 


380 


340 


370 


370 


380 


1390 


2000 


630 


460 


340 


360 


370 


370 


370 


360 


1340 


2000 


820 


410 


320 


360 


355 


335 


380 


410 


1390 


2150 


1020 


410 


305 


360 


320 


340 


380 


460 


1240 


2600 


1060 


410 


305 


410 


315 


345 


380 


485 


1020 


2910 


1100 


360 


305 


380 


350 


385 


360 


570 


900 


3140 


940 


380 


290 


360 


340 


390 


360 


570 


1020 


3230 


860 


380 


290 


360 


325 


340 


360 


570 


1290 


3560 


780 


380 


290 


360 


345 


360 


410 


540 


1600 


3650 


700 


380 


290 


360 


340 


340 


340 


510 


1790 


3650 


700 


380 


290 


360 


335 


350 


380 


460 


1930 


3560 


665 


410 


290 


360 


375 


375 


435 


410 


1930 


3390 


665 


380 


290 


360 


370 


380 


435 


435 


1790 


2830 


630 


380 


290 


340 


325 


370 


380 


410 


2000 


2830 


540 


380 


305 


360 


320 


375 


380 


410 


2070 


2910 


510 


360 


360 


360 


340 


350 


380 


460 


1930 


2530 


540 


360 


360 


360 


360 


390 


380 


460 


2070 


2150 


570 


360 


360 


360 


355 


395 


410 


460 


2150 


2000 


570 


340 


410 


360 


375 


375 


435 


460 


2150 


1730 


570 


320 


410 


360 


350 


385 


435 


460 


1730 


1730 


485 


340 


410 


360 


345 


370 


460 


460 


1670 


1610 


410 


340 


410 


360 


355 


365 


410 


460 


1670 


1440 


360 


340 


410 


360 


370 




380 


460 


1610 


1140 


380 


340 


360 


360 


360 




410 


460 


1550 


1020 


435 


340 


360 


360 


370 




435 




1390 





435 


320 




360 



380 
380 
380 
360 
380 
360 
360 
360 
340 
320 
360 
360 
340 
340 
340 
340 
340 
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WHITE RIVER NEAR RANGELY 

Location. — On highway bridge, about 2 miles northwest of Rangely, 
in See. 35, T. 2 N., R. 102 W. 

Nearest tributary, Douglas Creek, enters from the south about 2 
miles above station. 

Records Available. — April 15 to October 31, 1904 ; April 1 to Octo- 
ber 31, 1905 ; May 19 to November 23, 1918. 

Drainage Area. — 3,266 square miles. 

Gage. — Chain gage. 

Channel — Sandy, slightly shifting. 

Discharge Measurements. — ^]\rade from bridge to which gage is 
attached. 

Accuracy. — Results are considered good. 



PICEANCE CREEK NEAR WHITERIVER 

Location. — On highway bridge, 21 miles west of Meeker, on main 
highway to Rangely. 

Records Available.— May 19, 1918, to November 22, 1918. 

Drainage Area. — 642 square miles. 

Gage. — ^Vertical staff graduation to one-tenth of a foot. 

Channel. — Shifts slightly at all stages. 

Discharge Measurements. — ^Made from bridge to which gage is 
attached. 

Accuracy. — Conditions are favorable for fairly accurate results. 
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Di«cliarff6 of White River Near Bancr^ly for 1918. 
DralnaiT^ Area, 3,266 Sqaare Miles. Altltade, Feet Above 



Day 

1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 
Mean.... 

Max 

Min 

Acre-ft. 



Jan. Feb. Mar. Apr. May 


June 




1350 




1350 




1260 




1440 




1390 




1390 




1590 




1760 




1920 




1870 




2200 




2440 




2630 




2830 




3050 




3380 




3750 


. .. 1 


3290 


1590 


3130 


1490 


2830 


1590 


2560 


1540 


2440 


1490 


3050 


1440 


3950 


1490 


2690 


1700 


2320 


1700 


1810 


1540 


1540 


/ 1490 


1300 


1390 


1140 


1490 




19940 


67650 


1530 


2260 




3750 




1140 


39400 


134000 



July 

1100 

992 

992 

992 

1100 

958 

924 

860 

992 

924 

1030 

1300 

1140 

860 

830 

800 

714 

632 

632 

580 

532 

532 

532 

632 

606 

5»0 

580 

1060 

1060 

1060 

1060 

26586 

858 

1300 

532 

52800 



Aug. 

1060 

1220 

1220 

1220 

992 

992 

1140 

1140 

992 

958 

860 

800 

800 

958 

1030 

1060 

1060 

1140 

1100 

1060 

1060 

1060 

992 

958 

924 

830 

442 

632 

860 

924 

924 

30408 

981 

1220 

442 

60300 



Sept. 
830 
830 
761 
742 
686 
486 
400 
400 
400 
400 
360 
360 
400 
400 
400 
400 
360 
360 
360 
324 
324 
742 
958 
992 
1060 
580 
580 
1060 
1060 
1060 



18075 

602 

1060 

324 

35800 



Sea Kevel. 

Oct. Nov. 

1060 421 

1060 400 

1060 400 

1300 400 

1060 360 

1300 360 

1140 360 

924 360 

860 360 

800 360 

686 400 

632 400 

580 400 

771 380 

992 442 

1060 442 

1060 442 

1060 442 

1060 486 

580 532 

486 556 

486 580 

486 580 
486 
486 
486 
486 
486 
486 
486 
442 

24347 9863 

785 429 
1300 
442 

48300 19600 



Dec. 



Siscbarg'e of Fioaance Creek Near WliiterlTar for 1918. 
Draixiaflre Area, 642 Square ICiles. Altitude, Feet Above Sea Kevel. 



Day 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Total 

Mean 

Max 

Min 

Acre-ft. 

Unless 



Jan. Feb. Mar. Apr. May 



7 

11 

7 

7 

11 

11 

11 

7 

7 

7 

11 

7 

7 

111 

8.54 



220 



June 

11.0 

4.5 

4.5 

4.5 

4.5 

4.5 

2.5 

2.5 

2.5 

2.5 

2.5 

' 2.5 

2.5 

4.5 

4.5 

2.5 

2.5» 

7.0 

7.0 

4.5 

4.5 

4.5 

7.0 

324.0 

85.0 

70.0 

70.0 

70.0 

70.0 

36.0- 



810.9 

27.0 

324 

2.5 

1610 



July 
35 
35 
35 
35 
45 
85 
25 
35 
57 
25 
35 
57 
85 
35 
45 
45 
57 
57 
57 
57 
118 
45 
57 
57 
57 
57 
57 
45 
35 
35 
35 
1540 
49.7 
118 
2.5 
3060 



Aug. 
35 
35 
35 
45 
45 
45 
57 
57 
45 
45 
57 
70 
70 
85 
85 
85 
70 
70 
57 
57 
45 
45 
45 
45. 
45 
45 
57 
35 
35 
35 
35 

1617 

52.2 

85 

35 

8210 



Sept. 
45 
45 
35 
35 
35 
25 
25 
25 
35 
45 
45 
35 
25 
25 
25 
25 
25 
35 
35 
45 
45 
35 
35 
35 
35 
35 
25 
25 
35 
35 



otherwise noted, all discharges are in cubic feet per 



1010 

33.7 

45 

25 

2010 

second. 



Oct. 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
3F 
35 
45 
45 
35 
35 
35 
35 
36 
35 
35 
35 
35 
35 

1105 

35.6 

45 

35 

2190 



Nov. 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 



Dec. 



770 
35 



1530 
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